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49TH CoNGREss, } HOUSE OF REPRESENTATIVES. j Mrs. Doo.
2d Session.
) No. 165.

OF THE

UNITED STATES FISH COMMISSION.
VOL. VI,
FOR

1 8 8 6.

WASHINGTON:
GOVERNMENT PRINTING OFFICE.

1887.

JOINT RESOLUTION authorizing the Public Printer to pr int reports of the United States Fish
Commissioner upon new discoveries in t·egarrl to fish-culture.

Rtsolved by the Senate and House of Representatives of the United States of Anterica in
Cong1·esB assembled, That the Public Printer be, and he hereby is, instructed to print
and stereotype, from time to time, any matter furnished him by the United States
Commissioner of Fish and Fisheries relative to new observations, discoveries, and
applications connected with fish-culture and the fisheries, to be capable of being distributed in parts, and the whole to form an annual volume or bulletin not exceeding
five hundred pages. The extra edition of said work shall consist of five thousand
copies, of which two thousand five hundred shall be for the use of the House of
Representatives, one thousand for the use of the Senate, and one thousand five hundred for the use of the CommisRioner of Fish and Fisheries.
11

ADVERTISEMENT.

UNITED STATES COMMISSION OF FISH AND FISHERIES,

Washington, D. 0.
For the purpose of utilizing and of promptly publishing the large
amount of interesting correspondence of the Fish Commission in reference to matters pertaining to :fish-culture and to the apparatus, methods,
and results of the :fisheries, Congress, on the 14th day of February, 1881,
by joint resolution (H. Res. 372), authorized the publication annually of
a Bulletin, a portion of the edition to be di~tributed signature by signature, and the remainder in bound volumes. The present volume is the
sixth of this series, and contains many announcements which are believed to be of great importance in relation to the subject in question.
Mr. Chas. W. Smiley is the Editor of this volume.
SPENCER F. BAIRD,
Commissioner.
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1.-VEGETA.BLE PA.BA.SITES OF ()ODFISH.

By W. G. FARLOW.

In the Report of the U. S. Fish Commissioner for 1878 (Washington,
1880), I gave an account of the alga, or, more properly, the schizomycete,

which causes the reddening of codfish, that has proved a source of
serious trouble to the fishermen of Gloucester. In the same article
there was described a second parasite, Sarcina morrhuce Farlow, found
growing with the Olathrocystis roseo-persicina Cohn, the species which
causes the redness. Since the publication of the above-named article,
the peculiar redness, which up to that time was know:Q. only on our
coast, has been observed in other countries. As the accounts of its
occurrence have been published in journals which are not often read in
this country, the following statement of what is known about the
trouble in foreign countries may be of interest.
In the Journal de Medecine de l'.A.lgerie, 1884, p. 6, Dr. E. Bertherand
gave an account of poisoning which occurred among the troops encamped at Sidi-Bel-Abbes and in the neighborhood of Algiers. The
trouble, which lasted but a short time, is said to have been caused by
eating dried codfish which had become '' echauffee," to use the local
expression. The fish eaten had a vermilion tint along the spine, and
the discoloration was .not merely superficial, but extended also to the
flesh. The color was attributed by M. Megnin to the growth of a fungus, which he named Ooniothecium berthera.ndi. A description and
figure of the fungus were given in the Revue Mycologique, Vol. VI, p.
114, pl. 46, f. 3.
Thinking that there might be some connection between the fungus
found in Algiers and the Sarcina of our coast, I communicated to the
editor of the Revue a notice* of the Olathrocystis and Sarcina known
•L.

c., Vol. VI, p.197.
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on our coast, together with a description and figure of a third species,
Oidium pulvinatum Farlow, found on codfish sent from Gloucester by
Prof. A. Hyatt. In the Revue for January, 1885, the editor, M. Casimir
Roumeguere, under the title of" Observations sur le Ooniothecium bertherandi," raised the question of the identity of the Goniothecium of Algiers
with our Olathrocystis-a point which could not well be settled by the
description and figure of M. Megnin.

FIG. 1.

FIG. 2.

ToRULA PULVINATA.-Fig. 1. Young fructiferous hyphm. Fig. 2. A chain of mature spores, magrifted 700 diameters.

The subject was still further discussed in the Revue for April, where
a number of interesting facts with regard to the prevalence of the redness in France were cited. Specimens of red fish were received from
Bordeaux and Dieppe, and t,h e redness was ·recognized by Roumeguere
and Patouillard as due to the presence of Olatkrocystis. On the testimony of an eye-witness it is stated that in the market of .Algiers fish
have been seen in which the redness had reached a stage such that the
flesh was so deliquescent that, on attempting to lift the codfish, the tail
separated from the bod.y. From all accounts there seems to be no doubt
that sickness was produced as a result of eating the red fish in Algiers.
On the other hand, according to M. Oow3dic, no harm has arisen in
France from this cause, for, unless the redness has reached an advanced
stage, it may be scraped from the surface, and what remains of the fish
is uninjured, It may be remarked that the fish found at Dieppe had
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come from the Newfoundland fisheries, and I presume that the same is
true of those from Bordeaux, although I have no definite information on
this point, nor is there any mention of the kind of salt generally used
in the French fisheries.
A word should be said in relation to the distribution of the Sarcina
morrhum and Oidium pulvinatu1n. After my note in the Report of 1878
had gone to press, there appeared a paper* by Poulsen, in which he
described a new species, Sarcina litoralis, found on mud near Copenhagen. As the description of Poulsen's species corresponded very nearly
to my 8. morrhum, I sent a specimen of the latter species to the Danish
,botanist, who expressed the opinion that, in spite of a difference in the
micrometric measurements, it was the same as his S. litoralis. As the
latter name appeared in print before the Report of 1878, it bas priority.
The most recent reference to the Sarcina is in the JJ!iscellanea Mycologica t of Saccardo and Berlese, who recognized the species on the surface of codfish sent from Algiers by Prof. L. Trabut. They consider
the Ooniothecium bertherandi of Megnin to be identical with S. litoralis
Poulsen, which they state is considered by Zopf a condition of Beggiatoa roseo-persicina, under whicb name Zopf includes Olathrocystis roseopersicina as a zooglrea form. Both in this country and Algiers the Sarcina is found in company with the Olathrocystis, but it does not seem to
me to be well proved that the two forms belong to the same species. As
it occurs on our coast, the Sarcina is quite destitute of any purple or rose
color, and the size of the cells as well as their conformation does not
lend any support to the view that the Sarcina is a stage of the Beggiatoa. In the present connection the point of interest is that the Sarcina is found on codfish in countries as far apart as New England and
Algiers, and on mud iP ~alt marshes in Denmark. A Sarcina was found
by Patouillard on salted pork, and he thinks it probable that the species is the same as that found on codfish. If this supposition is correct,
we have in the Sarcina a form which may have been communicated to
the codfish by the salt used in curing. In general, it may be said that,
with the exception of the long-known Sarcina ventriculi, but little is
known by botanists of the species of this genus.
The third species, Oidium pulvinatum Farlow, is a distinctly h1gher
form than the others. It forms small brown spots on the surface of the
dried cod, and is said to injure the sale of the fish; but I do not possess
any definite information about the extent of the injury. The fungus
would be placed by botanists in the Hyphomycetes, and I was in doubt
whether to consider it a Torula or an Oidimn. The color and texture
of the spores remind one rather of Torula, while, on the other hand, the
ramification and pulvinate character of the mycelium resemble rather
certain forms formerly referred to Oidium. The name Oidium pulvinatum
*Om nogle mikroskopiske Planteorganismen, V.
naturh. Foren., Copenhagen. 1880.
t Atti del~. I~r.iitnto Veueto, Ser, VI, Vol, 3.

A. PoulseJl, Viqepsk. Meddel.
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must be abandoned, however, as there is already a species of that name,
and in the Revue Mycologique of January, 1885, I proposed to substitute the name 0. morrhum. In the article of Saccardo and Berlese before mentioned, this species is said to occur in Algiers in company with
Olathrocystis and Sarcina, and they consider it a Torula rather than an
Oidium, adopting the name T. pulvinata. Patouillard also found on
salted pork a fungus which he thinks probably belongs to the same
species. As the specific description was originally given in the Revue
Mycologique the following translation may be of service to those who
do not have access to that journal : "Spores spherical, 3.5-5 fl in
diameter, fuscous, attached in chains (average 12-15), arising from
secundly fasciculate hyph:::e, which are pulvinately compacted in scat~
tered spots."
2.-PRELIJJJ.INARY NOTICE OF THE DEVELOPMENT OF THE TOAD·
FISH, BATRACHUS TAU.

By .JOHN A. RYDER.

The ova of this :fish are . large, and ·measure from 5 to 5~ millimeters in diameter. They are dirty yellow, almost amber colored, and
adherent to the surfaces of submerged objects, especially the under
sides of bowlders, under which the parent fish seem to clear away the
mud and thus form a retreat in which they may spawn. The ova are
attached to the roof of the little retreat prepared by the adults, where
the eggs are found spread over an area about as large as one's hand in
a single layer, hardly in contact with each other, and to the number of
about 200. A discoidal area about 3 millimeters in diameter at the
upper surface of each egg glues the latter :firmly to the supporting
surface (Fig. 4).
Fertilization of the ova probably occurs at the time of their extrusion
by the female, which, like the female catfish, manifests no further interest in her offspring. The male at once assumes the care of the brood,
and seems to remain in the vicinity until the young :fish are hatched
out and set free.
The germinal disk is developed at the under or inferior pole of the
vitellus and opposite the point where the ovum is attached to the roof
of the retreat by its adhesive membrane (Fig. 4). There are no oil
globules in the yelk, the latter seeming to be remark;:tbly homogeneous.
It is therefore not very !Jlear what it is that determines the inferior and
inverted position of the blastodisk.
Equally remarkable is the fact that as development proceeds the
young adherent embryos are found to.have their heads directed towards
. the opening of their retreat and their tails towards its blind and dark
extremity (Fig. 5). This appears to be invariably the case, and it
would seem that the direction from which light comes in this instance,
at ieast, has a great deal to do in determining the direction of the axis
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of the body of the future embryo. This position of the young fishes is
maintained as long as they are attached.
The development, as it advances, enables the young embryo within
the egg-membrane to finally rupture the latter immediately over the
back, which looks down and away from the surface to which the egg is
attached. When the zona or egg-membrane is ruptured (Fig. 2) the
young fish is, however, not set free at once, as in the case of other adhesive ova, but remains firmly glued to the inside of the zona over a
part of the ventral surface of the yelk-bag. This adhesion of the yelkbag to the zona takes place over about the same area on the inside of
the latter as that which on the outside is adherent to the stone or other
object, which affords support to the whole egg and embryo. It results
in this way that the egg-membrane is not cast off from the embryo at
once, but remnants of it continue to cover the sides and lower surface
of the yelk some time after the embryo has ruptured the zona and commenced to respire from the surrounding water by means of its gills,
but while still affixed to the surface to which the eggs were originally
caused to adhere by the parent fishes (Figs. 1 and 2). Whether the
substance which causes the yelk-bag to adhere to the inside of the zona
is secreted at the time of oviposition, or whether it is secreted during
a later stage of development has not been determined; but it is inferred
tlfat this adhesion is a secondary phenomenon, and takes place after
the vitellus has been covered by the blastoderm, for the reason that the
latter alone is adherent. In fact, if the vitellus were primarily adherent, the blastoderm could not grow around the vitellus and over the
area where the former becomes a.dherent to the zona radiata.
While the embryos are still adherent, the tail is not kept constantly
vibrating, but the pectoral fins are kept in motion so as to keep up currents of water and effect the constant change of the latter, needful for
the respiration of the embryos.
For a considerable time the yelk-b~g is almost pyriform, with its adherent base flattened and its upper narrowed end in relation with the
embryo and its vessels and heart. Vessels are developed over the surface of the vitellus long before hatching·. With the progress of development the vitellus suffers constriction (Fig. 1), so that it is divided
into an upper portion, which is included by the down-growing myotomes
of the body cavity, and a lower portion which is covered by the thinner
epiblastic and mesoblastic covering of the inferior pole of the yelk.
When the embryos are detached from the surfaoe to which they adhere,
the free, bulbous lower portion of the yelk-sack becomes wrinkled in
consequence of the thin epiblastic and mesoblastic investment being
thrown into narrow folds, which run horizontally around the yelk.
With the extension of the abdominal walls over the yelk, more and
more of the yelk is finally taken into the abdominal cavity proper, and
a transverse constriction around its middle is finally developed, so that
it becomes hour-glass shaped. The upper bulb of this yelk mass is in-
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tra-abdominal, and the lower bulb is invested by a thinner portion of
the abdominal wall and adherent to the surface upon which the eggs
were originally laid. The embryos apparently remain affixed by their
yelk-bags until they reach the length of somewhat more than half an
inch, when they present nearly the form of their parents. The same
broad, flat, depressed head as seen in the adult is already well marked.
They are also well pigmented by this time, four broad lateral and transverse bands of color showing on the nape and tail. By this time also
the inferior bulb of the yelk-sack is becoming smaller, and it is apparent that the whole of its contents will become. intra-abdominal. Soon
after this the young become detached from the surface to which the
egg adhered originally. Judging from the slowness with which the
early stages are passed over, I infer that the fixed condition of the egg
~nd embryo lasts for at least three or four weeks. The egg-membrane
is ruptured in apparently about half that time. The period of incubation of this species is therefore somewhere about fifteen to twenty days,
but the exact duration of its development was not determined, so that
this period is only given as approximate.
In this species I have witnessed the origin of the pelvic fins from a
pair of minute horizontal folds (Figs. 2 and 3), which grow out just
behind the pectoral folds. They develop somewhat later than the pectoral folds and appear just about the time that the egg-membrane is
ruptured over the back of the embryo or when the latter bursts the
bonds imposed upon it by its covering. The original position of the
pelvic fins behind the pectoral does not last long, however, for in three
or four days one begins to notice that the pelvic fin folds are beginning
to advance and are being apparently shoved forward below the pectorals into their permanent position. This is before the embryo is quite
three-eighths of an. inch long. By the time the young fish is a little
over one-half of an inch in length the translocation of the pelvic fins
is completed. They are then inserted in advance of the base of the
pectorals (Fig. 1).
I have not made any sections of these embryos, but a dissection of
the adult fish shows that the spinal nerves which pass out to the pelvic
fins 1 arise behind those which pass to the pectorals but cross the nerves
going to the latter and are inserted in advance of them into the translocated pelvic fin, which we saw arose originally in a position to the
rear of the pectoral. The paired nerves going to the pectora.! are given
off from the spinal cord, and pass out just in advance of the first, second,
and third vertebrre; those passing to the pelvic or ventral fins pass out in
ad vance of the fourth and fifth thoracic vertebrre, and a twig seems
also to be sent off from the third pair. We have therefore been able
to trace the stages of development of the nerves which pass to the
paired fins up to their completed state in the adult, and thus put beyond question the data upon which the doctrine of the translocation of
the paired fins rests.
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The development of the median fins of Batrachus is more direct than
usual in young· fishes; that is to say, the atrophy of certain portions of
the fold a]'e not extensive, because the median fins of the adult are almost continuous.
The larval integument, when sections of it are prepared, is shown to
be very thickly covered with muciparous unicellular glands, similar to
those observed in the salmon.
The lateral line system is very well developed and begins to show
itself very distinctly before the embryo is half an inch in length. The
portions continued over the head and lower jaw remain open until the
young fish is about a half-inch in length; after that the edges of what.
were open grooves coalesce and in that way the closed canals over the
head are formed. At short intervals, however, the edges of the grooves
do not close, and these open spaces in the outer walls of the mucodermal or neuromastic canals form the pores which open into the lateral
line system from the outside.
This system is not, as is usually the case in other fishes, prolonged
backwards on either side of the body and tail of the Toad-fish as a single
ca.nal, but divides behind the hyomandibular into a ventral and a dorsal
canal, each of which passes along nearly parallel close to the base of
the dorsal and anal fins respectively. The upper one of these canals
passes along above the insertion of the pectoral, and the lower one
passes below the base of that fin.
In the adult the pores which open outwards from the system of lateral canals are not simple openings without defense of any sort; on the
contrary, those on the head, body, and tail are always defended by a
pair of strongly-developed papilloo, which almost completely conceal
the pore opening between their bases. On the body one of the papilloo
arises below the pore and another above it. These .. paired papillrn are
best developed on the head and jaws, and they gradually become more
and more rudimentary towards the tail. No evidence of the development of these papilloo can be found on any of the later larval stages in
my possession, so that it is obvious that they are of post-larval origin.
The anterior nareal opening in the embryo of Batrachus is quite near
the middle line, and is produced into a tubular prolongation before the
young fish reaches the length of one-half inch. The posterior nareal
opening, on the contrary, is a simple pore, and stands farther from the
middle line than the anterior one.
Judging from the highly specialized character of the lateral line system of canals in Batrachus, and the pores connecting canals, papilloo, and
nerves which pass to the apparatus, it is obvious that the latter is quite
complex and must subserve some very important function. That its
sole function is to s~crete mucus is absurd on its own face, even if we
had no direct experimental evidence to show that these organs are the
instruments of a special sense. In mounted preparations of the s1.dn
of the larvoo, prepared for me by Professor Libbey, it may readily be
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shown that the pores are joined together by a canal, and that a nerve
probably extends along its whole length. In the adult the integument
of the first ray of the ventral pair of fins is thrown into numerous narrow transverse folds. The distribution of the nerves to this structure
or its histology I have not worked out, but I think it very probable that
in it we have a specialized tract of the integument which may be highly
sensitive as a tactile organ and be of service to the fish in finding its
food on the bottom where it habitually lives.
I must take occasion here to express my obligations to 1\'Ir. Vinal N.
Edwards for assistance in obtaining the materials upon which this
notice is based. All of the materials were obtained unrler submerged
stones and stumps in the eel pond at Wood's Holl during the latter
part of July, 1885.
EXPLANATION OF THE PLATE.
1. .Advanced embryo of Batrachus or Toad-fish, still adherent; the pelvic fin has
been translocated forwards. Enlarged about 12 times.
i•'m. 2 . .An embryo Toad-fish, from the side which has recently ruptured the eggmembrane, a remnant of which still remains around the yelk-bag. The
pelvic fin is shown as a small bud-like prominence just behind the pectoral
fold.
Fw. 3. The same seen from above, showing the paired fin folds resting with their
bases apparently upon the yelk, outward a little way from the sides of the
body of the embryo.
FIG. 4. Egg of Toad-fish, with spreading blastoderm, in its natural position and adherent.
FIG. 5 . .A group of four developing eggs of the Toad-fish, adherent to a fragment of
bark, to show that the heads of the contained embryos are all directed one
way. Natural size.
PIG.

3.-0N THE EARLIER STAGES OF ULEAVAGE OF THE BLASTODISK
OF RA.IA ERINAUEA.

By .JOHN A.. RYDER.

In the oviparous Rays fertilization of the egg takes place while 1t is
still within the oviduct, or possibly even before it enters the latter. In
an egg taken from the cloaca of a female on the 11th of July, 1885, the
blastodisk was already segmented into fifteen distinctly-marked cells.
The mode in which these were arranged with reference to each other
'Showed very plainly that the mode of segmentation, during the early
stages at least, is very similar to that which occurs during the development of osseous fishes, though the cleavage become~ irregular somewhat
sooner than in the latter. The sequence in whicb the segmentations
occurred may be briefly described.
From a careful study of this disk, which was hardened in chromic
acid, the case having first been carefully opened to allow the reagent
access to the egg and disk, it is inferred almost with absolute certainty
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that the disk changes form somewhat in the same way as does the segmenting blastodisk of a Teleostean ovum. This conclusion is supported
by the following data: The disk of an apparently unfertilized egg re.
moved from a recently-captured female, was perfectly discoidal, whereas
the disk of the nearly completed 16-celled stage was elongated and had
a decidedly squarish outline when viewed from above. The latter measured 1. 71 millimeters in width and 2.37 millimeters in length. Its thickness in the center was about .6 of a millimeter, and thinned out at the
margin into a very thin layer of protoplasm which is obviously homologous with the periblastic layer of the Teleostean egg.
Judging from the arrangement and depth of the segmentation furrows,
the first one, I, divided the disk into two halves, and in the process of
segruentation the disk became narrowed at right angles to the plane of
the first cleavage. This modification seems to have influenced the character of the subsequent cleavages, as the next furrow, II, is about at
right angles to the first, and traverses the middle of the disk through
its longest diameter. The disk is now segmented into four large cells.
The next cleavage furrows, III, III, cut through the disk transversely
across its least diameter, and the two of them divide the four cells resulting from the first and second cleavage~ into eight. These are
arranged in two parallel rows of four each and em brace the long diameter of the disk, just as in the blastodisk of the Teleostean egg at the
end of the third cleavage. Some irregularity now becomes apparent
upon the advent of the fourth cleavage upon one side; as a result of
which it is clear that the disk will soon lose its oblong, subquadrate
form and become discoidal in the same way in which this happens in
the eggs of bony fishes. on· the right side of the blastodisk of Raia,
the furrow, IV, of the fourth cleavage is quite regular, on the left very
irregular, as shown in the figure.
Sections through the disk display the relation of the segmentation
spheres to the vitellus. The furrows do not appear to cut quite through
the less granular protoplasm of the disk, so that probably a thin periblastic stratum is left underlying the latter and immediately overlying
the yelk, the coarse granules and corpuscles of which are apparent just
below. The marginal cells in section have a thin border, and the outer
twelve cells are wider than the four central ones when viewed from
above. The thin borders of the marginal cells are directly continuous
with the thin periblastic envelope which invests the vitellus.
The nuclei are relatively small, and contain rather dense single, but
somewhat irregular, masses of chromatin.
Sqmewhat more advanced stages show the disk divided irregularly
into cellular areas ; the whole disk is also more nearly discoidal in form.
No later stages were observed in which the number of cellular layers
had multiplied, or where the disk showed two or more superimposed
strata of cells ; and in none of those examined by me did I find any
evidence of the presence of a developing cleavage cavity, nor was it
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observed in the 16-celled stage, originating in the manner described
for the Teleostean egg by Whitman. The time of the appearance of
that cavity, however, seems to vary somewhat even in di:fl'erent species
of the latter.
The striking similarity of the early stages of segmentation in the
blastodisk of Raia to those observed in the blastodisks of Teleosts is
significant, and shows that the pattern of the furrows up to the fourth
cleavage, in such an extremely meroblastic (teleplasmic) type of egg,
need not necessarily resemble those developed on the blastodisk of the
equally extreme type Aves, if Coste's figures are correct. The figures
of the very early cleavage patterns o~the blastodisk of the bird's egg
given by Coste cannot, however, be reconciled with the more recent
views as to the possibly intimate relation which may subsist between
the future axis of the embryo and the first cleavage plane. The detection of the essentially right-angled relation between the first four cleavage planes which segment the blastodisk of Raia opens up the question
whether such a method of cleavage does not also take place in the bias. todisk of the bird's egg. If that is the case, then the subject of the
very early stages of cleavage of the Avian blastodisk needs reinvestigation.
.
.A continuous series of sections was cut of the Ray's blastodisk, above
described, with a Cambridge rocking microtome. In this series it was
possible to follow out the cells and furrows shown
in the accompanying diagram. This series of
sections was prepared by cutting the disk
transversely. The hardening of the disk here
described was accomplished as it lay upon the
subjacent yelk undisturbed. .After remaining in
that position for twenty-four hours in the acid,
the acid was gently poured off, the egg carefully
washed, and the disk loosened· with the greatest
:II
x 14 •
care from the underlying yelk. The changes
FIG. 1.-Diagram of the
cleavage planes in the
wrought by the acid in the relative positions of
blastodisk of Raia erinacea.
the cleavage furrows were too slight to be noted,
as was shown by a careful examination of the surface of the blastodisk
both before and after hardening.

4.-FJSH KII.LED BY POISONOUS WATER.

By A. H. GLENNAN.
[Letter to J. B. Hamilton, M. D., Surgeon-General of the Marine Hospital Service.]

Large shoals of dead fish have been met with between Egmont Key
Light and Charlotte Harbor, off the mainland, and vessels have been
several hours in passing through them. .A few weeks ago the fishing
schooner City of Havana, Capt. John Curry, lost two loads of live
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fish, which were killed in sailing through strips of this poisoned water.
It is said to be of a reddish color, and distinguishable for some distance
from the surrounding water. Capt. Samuel Morgan, a patient in the
hospital, informs me that in some of the freshwater creeks fish are
caught by placing bags of the bruised bark of the swamp dogwood
(Oornus se'ricea) in still water, and that the fish will revive if allowed
to remain in it for a short time only. There would appear to be some
connection in this, as the mortality seems to appear after considerable
rainfall in the swamps and fresh water outlets, and is not due, as has
been stated, to submarine volcanic action. I have mentioned the fact
to Dr. Joseph Y. Porter, U.S. A., and requested him to take advantage
of his proposed visit to Tampa, Fla., this week, to collect samples
of the water, should the vessel pass through any of these reddish-colored strips.
KEY WEsT, FLA., Octobm· 28, 1885.

~.-THE

MORTALITY OF FISH IN THE GULF OF l'tiEXIVO.

By JOHN G. WEBB.

The answer to the question "What kills the fish¥" is, in my opinion,
that they are killed by noxious and poisonous gases which permeate
portions of the Gulf and its bays, and which are derived from underground streams of water that :flow into the sea.
First, as to the existence of underground streams of water. Everybody at all familiar with Florida is aware of the existence of enormous
springs. Crystal River, in Hernando County, is an illustration. Goodsized coasters, say of 8 or 10 tons, can, I am informed, sail clear up
to the spring, which issues from the ground-a river at the start. So
with Silver Spring. It is described, for I have not seen it, as an immense volume of water rising in a bowl, deep and clear, and forming
the Oklawaha, a river at once. So with a lake near Gainesville. My
friend, Mr. F. B. Hogan, of Pine Level, in this county, tells me that,
when a boy, his father resided near what is now the lake. He raised
corn on the very flats which are now the bottom of this lake. There
was then a sma~l stream winding along through this flat and finally
emptying into a hole in the ground, where it disappeared. In process
of time somebody set up a saw-mill near this hole, propelling his machinery, if I am not mistaken, by power derived from the stream. He
allowed the debris of his saw-mill to fall into the hole, which became
stopped up. Now there is a lake there 18 miles long, and a large town
gets its supply of fish from it. If the hole should again become open
the lake would undoubtedly be drained.
Some years ago one of' the Myaka lakes became nearly dJ y. It was
then discovered that near the center of' the lake was a d6cp hole, and
it was furthermore discovered that the tide rose and fell in this hole.
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A year or two afterward a party, of which my son was one, sounded
this hole and procured some water from its botto~. The hole is 137
feet deep and the water brackish and nauseous to the taste. I live 10
miles from that place and on the Gulf of Mexico, and that bole, 10
miles inland, is more than twice as deep as the Gulf is 10 miles from
the shore. You would have to go 25 miles to sea.to find a place as far
from the surface of the earth as the bottom of the bole in the middle
of Myaka Lake.
A gentleman (Mr. T. J. Edmondson, of Tarpon Springs) informs me that
he once accidentally discovered a deep hole in Sarasoto Bay, in which
the water was. dark and cold and fresh. He did not ascertain its depth.
Now, all these facts go to show that there are underground streams
in this State, and that some of them are very large and very deep below the surface of the earth. How large we do not know, but the presumption is that there are very large ones. For the water which is
discharged from our surface rivers does not, in my judgment, account
for the water that falls upon the land. There is very little fall to our
rivers, and all of them are stopped at their mouths by tides. The Saint
John's is a large river, but it is the only one on the east coast above
the Everglades. On the west coast there are a great many small streams
discharging themselves into the Gulf, but every one, except the Suwanee; I think, is a tide- water creek.
Now, where these underground streams empty no one knows. The
stream which the Myaka Lake is connected with may empty 25 miles
at sea, for it is about on a level with the bottom of the Gulf at that
distance. The surface of the lake is probably 10 feet above the surface
of the Gulf, and as it certainly communicates with the tide-water, the
only reason why the lake can exist with this hole in its bottom must be
that the underground stream completely fills the orifice out of which it
flows. Crystal River and Silver Spring are underground streams before they appear, and the Gainesville Creek was an underground stream
after it dfsappeared; and it is not at all probable that they are the only
ones or the largest ones in ]'lorida.
Now, bow should water carried into the Gulf by an underground stream
poison the fish~ The answer is that the rock through which the water
flows contains pyrites. Pyrites is a compound of iron and sulphur, often
contaminated with arsenic. Exposed to water this substance is decomposed, and the sulphur and arsenic, if that is present, unite with one of
the constituents of water, hydrogen, to form one of the most poisonous
gases known. It is very soluble in water, and a little water charged
with it would poison a great deal of the air which the fish absorb in
their gills as the water is forced through them.
As to the presence of iron pyrites in the substratum of Florida there
is no aoubt at all. Nothing in Manatee County is more common than .
iron in the well-water. Some wells furnish water so thoroughly impreg- .
nated with iron that it is unfit for the laundry. And the shores of all
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the bays are more or less lined with bog iron ore which has been deposited from springs •. I have seen it at Cedar Key, at Tampa, and I think
it is found all over the peninsula. Sulphur almost always is found
combined with all iron ores, and arsenic and l?hospborus often, which
latter is as poisonous combined with hydrogen ~s either of the substances named.
Now, during the dry season, when there is not much or any surface
water, the chemical reactions I have described would be going on, and
lakes of underground water (or pools, if you please) existing along the
watercourses, would become saturated with these poisonous gases.
When the rains come and force out into the sea this accumulated poison
the fish are killed. They are killed at every flood and they are not
killed except at a flood. Smack fishermen say that they sometimes
observe at sea a brownish spot or area of water, and sailing into it the
fish in their wells begin to die at once. In these last two mentioned facts
lies the objection to the volcanic theory, for it is difficult to see what
connection a flood can have with a submarine volcano, which, being
submarine, should be abundantly supplied with water.
OsPREY, MANATEE Co., FLA., December 3, 1885.

6.-H.Il.TlJHING LOBSTERS A.ND lJOD IN NORWAY.

By G. M. DA.NNEVIG.

[From a letter to Prof. S. F. Baird.*]

I am now engaged in hatching lobster eggs, and seeni to be succeeding. During the past two days about 200 young lobsters have been
hatched, and they are very lively-rather too much so, as they eat the
other young ones as soon as these last come from the shell. I intend to
find out what else they will eat, as their present food is rather inconvenient to furnish. The so-called artificial hatching of lobsters has often
been tried before this; but in such cases simply lobsters with spawn
were put into a live-box and kept there till the young hatched out ;
while in my experiments I take the spawn from the parent lobsters and
hatch it out in a specially-constructed apparatus. If this latter method
of hatching can be carried out on a large scale, of which I have no
doubt, many millions of lobsters could be hatched every summer. If we
could succeed in raising them for a while before planting them, so much
the better. I would like to know if anything in this line has been attempted by the U.S. Fish Commission, and with what success.
Some time ago I read an account of your trying to send lobsters by
rail from the Atlantic to the Pacific coast. Instead of sending the lobsters, why do you not try sending well-developed spawn¥ This could
*For previous letters in regard to hatching lobsters, see F. C.
..~0,446.

~ulletin,

1885, pp•
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be conveniently hatched during transportation, so that on arrival most
of the young could be liberated. I do not know how long the fry could
be kept alive in the box in which they were carried, but think that an
objection on this score could easily be obviated.
I have not yet overcome the difficulties in regard to the hatching of
codfish. The result this year (1885) was about 24 millions of fry, which
were liberated when about a week old. The longest I could keep them
was for 15 days after hatching, after which period they would gradually die.
FLODEVIG, near ARENDAL, NORWAY, June 29, 1885.
REPLY BY PROFESSOR BAIRD.

Several experiments have been. made at this station in hatching detached lobster eggs; and most success has been gained by using the
McDonald glass hatching-jar, such as we now use in our shad work.
Lobster eggs placed in these jars 6 or 8 weeks ago have done well, and
at least two-thirds of the number are now alive, despite the fact that
for the first 2 or 3 weeks we were much troubled by iron-rust and other
impurities. The lots of eggs placed in the jars since ~hen have fared
much better, and we 'have kept them 4 or 5 weeks with scarcely any
mortality. The rate of development at this time of year, however, is
very slow, and we have not succeeded in hatching any young. The experiments will probably be continued during the fall and winter, and
the development may be hastened by slightly increasing the temperature of the water artificially. The best results are anticipated from
next year's work, and every means will be used to make a success of it,
as our supply of lobsters is rapidly decreasing on all parts of the coast.
WooD's RoLL, MAss., September 19, 1885.

'f.-EXPORTS OF

FISH AND FISHERY PRODU()TS
FOUNDLAND DURING 1SS4.

FROll.I

NEW•

[From Customs' Returns.-W. J. S. Donnelly, receiver-general.]

Article.

Countries to which exported.

Quantities.

- - - - - - - - - -1-- - - - - - -- - - - - - -Dry ood (in quintals) ....•... United Kingdom . . . . . . . . . . .
Dominion of Canada . . . . . . . .
United States. . .. . . . . . . . . . .
British West Indies . . . . . . . .
Spanish West Indies . . . . . . .
French W esi Indios . . . . . . . .
Gibraltar . . . . . . . . . . . . . . . . . . .
Spain. . . . . . . . . . . . . . . . . . . . . . .
Portugal...... . . . . . . . . . . . . . .
Sicily . . . . . . . . . . . . . . . . . . . . . . .
Italy........................
Corfu. ___ ._.................
Greece............... . ......
Brazil .. .. . .. . . .. .. .. .. .. . ..

~ow ...... ,~,. ~ ..........................

! •

r ••

~.'

' ••

\

I.

)

I

,' \

\

50,752
24, 012
27, 362
88, 758
10, 885
608
101, 768
133, 872
318, 820
l 5, 100
45,941
1, 800
2,870
375, 089

Average
price.

Value.

--------$3
5
5
2
2
2
3
3
4
3
3
3
3

00
00
00
60
60
60
20
80
50
20
20
20 I
20
4 20

I

$152, 256
120, 060
136, 810
230, 771
28, 301
1, 581
325, 657
508, 713
1, 434, 690
48, 320
147,011
5, 760
9,184
1 575 373

--1,-19-7,-63-7 .............. -- - . _4: 724: 487
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Exports of fish and flshm·y p1·oducts from Newfoundland, tfe.-Continued.
Countries to which exported.

Quantities.

Pickled fish (in quintals) . . . . Dominion of Canada. .••.•••.
United States .......•......

1,040
615

Articles.

Total .•••••..•.••••.....••.••••••..••......•..•......
Herring (pickled), Labrador
(in barrels).

United Kingdom . . . • . . • . . . .
Dominion of Canada........
United States...............

3, 232
7, 651

2, 514
44, 461

1 Rri~1:~ ~~tsfu"ilie"s::::::::
Spanish West Indies........
Russia. •.••..••.•••..••..••.

~: :::
312
903

19,176
1, 677f
1, 049
1, 832f
a15
241f
198
ao
5, 343f
26
996
28

5i
1, 055j
a76
442
818

a, a1o

1a
1a
13
1a
13
1a
1a

00
00
00
00
00
00
00

····· ..........
6
6
6
6

00
00
00
00

·············2 60
2 60

·············-

21,809
13, 6a7
2a, 820
4,095
a, 142
2,574
390
69,467
156
5, 976
168
a2
6,332
978
1,147
2,125

148

45
109!

14
80
22
2,185

11
46
2
18

300
B 00
B 00
3 00

aa
1a8
6
54

.............. ----a12

..............
10
10

607,824 •••••••••••••.
3,0a5t
279!
aoo~
2~

~;!!i~\v68t.:fudi6~:::::::: _ _ _ _a_g_!,

1

4, 525
80, oao
12,589
6, 003
562
1,625

.................. ----19,176

as9, 616
218,208

Total ..•.....•....•••...••......•.•........... ~ •..••.

80
80
80
80
80
80

2 00
3 00
2 00
50
20 00

77

United Kingdom ..•..•••..•.
Dominion of Canada .••.....

49,635
1
1
1
1
1
1

4~

74

Total .................. ......................... ---~

1a, 721
10,666
25,248

180
1a2

52

Cod oil (in tuns) ••....•.••••. United Kingdom............
Dominion of Canada........
United States...............
Jersey----·-................

3 ao
a ao
3 30

6 00
6 00

ao
22

Lobsters, preserved in tins
(in pounds).

$2,080
1, 2aO

15, 041

UnitedKingdom.. .•...•...
Dominion of Canada.........

Value.

$2 00
2 00

1,655

-=
4, 158

Total .••••• ••. . .•. •• . .. .••• .• .••. •••• •• .•.•..........
Herring (pickled), shore (in
barrels).

Average
price.

128
128
128
128

00
00
00
00

~~ ~g

2a1
38,961
21,821
60,782
388,576
a5, 744
a9,616
a, a92

a,_~_:

___

B, 6871 ~·-·---·. ··~l--==47;;:2:;;,;::00;;:0
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Exports of fish and fishery products from Newfoundland,

~c.-Continued.

I

price.
----A-·r_t_ic-le_s_.
Countries to which exported.I_Q_n_an_t-it_i_es_._I--.A.-v_e_r_a_g_e_I
I --V-al_n_e_._
Refined cod oil (in tuns)...... United Kingdom ..........• . ,
$204 00
78!
$16,014
Dominion of Canada .....••.
204 00
41!
8,415
United States . ........•.. . ..
204 00
23,154
113!
Spanish West Indies .•......
2
204 00
408
Total . . . • . • . . . . . . . . . . . . . ...........••.......•.•••••••

2351- .•••...••..•..

Seal oil (in tuns) ............ . United Kingdom .. ··--·· ... .
Dominion of Canada ....... .
United States ···········--Jersey .........•...•...•. - •.

116
116
116
116
116
116

3,513
242i
6:!
50!
132
25
1-----1
3, 969
Total .•.....••••..•.. -· . - .....••..•.. - •• · ··· •· · •••·•·

f:~~:~l~: ::::::::::::::::::

Whale oil (in tuns) .•...•.••. United Kingdom............
Jersey......................
Total.................. .......•..................•••.
Blubber (in tuns) .••..•...... United Kingdom............
Dominion of Canada........
Total ..••..•.•••....... ··-· .... _.... ... .. .••.. .. . .•..
Shark oil (in tuns) ........••. United Kin.2:dom...... ......
Portugal...... . • . • • . . . . . . . . .
Total .................. ··············--····----··----Herring oil (in tuns) ......... United Kingdom .........•..
Pitchings (in tuns) .......... United Kingdom ........... .
Cod dregs (in tuns) ..•... _... United Kingdom .... , ...••..
Seal skins (each) . . . . . . . . . . . . United Kingdom...... . • • . . .
Jersey . .... . ............••..
Dominion of Canada........
Portugal. ...... _...... . . . • • .

Wh~::~ ;~ -~;;::_;::::::::I ~~;;.:.; -~~~~~~··: :::::::::
Total .•...•.••.••....

407,508
28,130
725
5, 829
15,312
2, 900
460,404

116 00

167!
5

19,430
580

116 00

1------1

172! .••••••••..••.

!========
24

16 00
16 00

21!

20,010

!========
384

----451- .•••••• ••. •• • .

!========!i
!

100 00
100 00

1 ............. .

!========!
11
5!

108 00
48 00
48 00

259, 327/
3,460
231
3, 480

1 20
120
1 20
1 20

t

1======1

---26-6,:-:-: .••.•..

Jersey·--·············......

47,991

00
00
00
00
00
00

340
724

!========
25
75
100

!========
1,188
36
276
311, 192
4,152
28
4, 176

~~~. ~~ -~~~::=3:=:::~=-4=:
28

5 .••...•..•••••

--I· ............................. - - - 1 4 5

1

.............. ---4-2-,8_6_8.

Summary of total fishery exports.
Kind.

Quantity.

Value.

Kind.

Quantity.

Value.

----------------------- -------·1---------ll ---------------------- (,r--------------

Blubber ................ tuns.
45i
$724
Caplin, dried ......... . bbls.
45
22
Cod, dry ........... quintals. 1, 197, 637 4, 724,487
Cod dregs .............. tuns.
5i
276
Codoil .................. do ..
3,687!
472,000
Cod oil, refined .......... do..
235!
47, 9!11
Core ............... quintals.
74
148
Fish guano ............. tons.
109:!
2, 1il5
Haddock ........... quintals.
818
2,125
Halibut ................. do..
52
312
Herring:
Frozen ............... bbls.
19,176
19, 176
49,635
Pickled, Labrador .... do..
15,041
105,334
Pickled, shore ......... do..
58,519
1,188
Herringoil ............. tnns.
11

Ling .............. . quintals .
Lobsters, preserved . . ... lbs.
Mackerel . ............. b bls.
Pickled :fish ....... . quintals .
Pitchings .............. tuns.
Salmon~ pickled ..... tierces.
Seal oil .... : . .......... tuns.
Seal skins .... , ..... number.
Shark oil .............. tuns
Tongues and sounds ... bbls.
Trout .. ................ do ..
Whalebone ............ cwts.
Whale oil .•••••.••••••. tnns.

40
607,824

4!

1, 655

t

5, 343%
3, 969
266,290
1
77
1, 05ii~
145
172!

$80
60,782
14
3, 310
36
69,467
460,404
319,548
100
231
6, 332
42,868
20,010

Total. ...........,. • • • • • . • • • . • . • • . 6, 408, 785
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S.-NOTES ON LOBSTER UULTU.8E.

By RICHARD RATHBUN.
EXPERintiENTS BY THE U. S. FISH COMMISSION IN

1885.

The partial completion, in August last, of the new laboratory building at the marine station of the Fish Commission, at Wood's Roll,
Mass., with its convenient system of salt-water piping, permitted the
necessary experiments being begun at that time with respect to the artificial hatching of lobsters-a branch of fish culture the great importance of which has long been felt in view of the rapid decrease in
abundance of that valuabl~ food product. Unfortunately the hatching
season had then closed, but it was deemed advisable to ascertain the
best methods of handling the eggs, in order that there might be as
little delay as possible in starting operations next spring.
Unlike most fishes, the lobster carries its eggs until they hatch. The
eggs are fertilized while yet in the ovaries, and are soon afterward extruded, but the length of the period of development is not known. .As
they issue from the body of the female, they are coated with a viscid
substance that soon hardens into short, tough, and very flexible threads,
by means of which they are attached in bunches or clusters, of variable
sizes, to the swimmerets and under surface of the abdomen or tail, the
hinder feet, it is said, being used to aid in carrying them back and distributing them as they come from the apertures of the oviducts. The
eggs are comparatively large (about one-twelfth of an inch in diameter)
and hardy, and each lobster carries from about 12,000 to 24,000, according to its size.
The problem of lobster hatching on a practical scale is one that the
Fish Commission has 'long had in view, but all of its marine laboratories
up to the present time have been temporary structures, with insufficient
accommodations and without the means of obtaining continuous supplies of water in suitable quantities. It was hoped that the new building would be finished early enough in the spring to permit of the beginning of hatching work in J nne; but the hinderances which are inevitable
to all such pr~jects interfered to delay actual operations for another
year. The hatching of small quantities of lobster eggs, as well as the
eggs of other species of crustaceans, had been successfully accomplished, from time to time, by members of the Fish Commission party
interested "in embryological studies, and the possibility of conducting
hatching operations on a small scale, and of carrying the young through
at lea,st the first few stages of growth, needed no further proof; but the
Bull. U. S. F. 0., 86--2
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question of how to care for large masses of eggs, and especially for the
young after hatching, was yet to be approached.
In the fall of 1884, soon after the inner fish basin at Wood's Boll had
been completed, Capt. H. C. Chester, in charge of the station, transferred to it several hundred female lobsters with spawn, thinking th~,t
some of the eggs might hatch during the winter, but, if not, feeling certain that something might be done with them in the early spring. U nfortunately for his experiment, the work on the outer basins necessitating the employment of a large steam dredger, which kept the water
constantly loaded with sediment, and the frequent blasting of rocks,
caused the destruction of his entire stock before any results had been
reached. The method of continuing the work in the summer had not
yet been decided upon, when an opportune letter, received from the
Norwegian fish-culturist, G. M. Dannevig, announced the successful
hatching of lobster eggs of the European species, detached from the
body of the parent, and the rearing of the young through the three
earliest stages. The manner of conducting his experiments was not
described, but the fact that he had accomplished good results with detached eggs gave us a basis to work upon. His letter was as follows:
FLODEVIG, near AREND.AL, NORWAY, July 14,1885.
DEAR SIR: I hereby take great pleasure in informing you that the
experiments with the hatching of detached lobster eggs is progressing
very favorably, that the young are doing well, and that some of them
have attained what Prof. G. 0. Sars calls the third stage.
The length of the young lobster soon after hatching is about gmm.
After 8 days, when the second changing of the shell or skin takes place,
it has attained the length of 12mm, and after 16 days, when the third
change occurs, it is about 15mm. The mortality was rather large for
some days, but is now only 1 to 3 in 24 hours, so that 95 still remain out
of 200 which were picked out for an experiment. They are very greedy,
but not so bad in killing one another as they were in the beginning. I
feed them principally with the soft parts of our crab. They like it well,
but their slender legs sometimes get entangled in the soft mass, and
then they die. Five hundred newly-hatched individuals are now in a
separate apparatus for further experiments. I wish to find out at what
stage the greatest loss takes place. I have great hopes now that I
shall master this question during the season, so that I can proceed upon
a large scale next summer.
Very respectfully,
G. M. DANNEVIG.*
Prof. SPENOER F. BAIRD,
Commissioner of Fish and Fisheries, Washington, IJ. 0.
*For a later account of this experiment, see letter of G. M. Dannevig, in Bull. U.
S. Fislt Commission, v, p. 446, 1885.
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If a few eggs are cut from the swimmerets of a lobster and dropped into
ajar of water, they will rapidly sink to the bottom, showing that their
specific gravity is considerably greater than that of water. The knowledge of this fact led to the selection of the McDonald automatic hatching-jar, which has lung been in use in shad propagation, for the first
experiments, and a trial of about two months has demonstrated its
superiority for this purpose over the other appliances that were tested.
The principle on which the McDonald jar works has already been fully
described,* and we need only mention her.e, for the purpose of showing
its adaptability to the eggs in question, that the water entering through
a long glass tube, reaching nearly to the bottom of the jar, causes an
upward current of water through the jar, the force ~f which is regulated by the amount of inflow; the outlet is by means of a short tube
passing only a little way into the upper part of the jar. The inlet tube
is connected by rubber tubing with a supply pipe, and the outlet tube
in the same manner with a waste pipe? and these connectionB being
made, the movement of the eggs is entirely controlled by means of a
stop-cock and the longer tube, the latter, by being raised or lowered,
changing to a certain extent the force and character of the current.
The flow is continuous and regular, and the jars need to be examined
only occasionally, perhaps twice each day, for the purpose of forcing out
the accumulation of sediment, as explained further on.
The eggs are readily cut from the swimmerets and under surface of
the lobster by means of small sharp scissors, the curved kind used in
dissecting being especially well adapted to this purpose, although most
any kind will answer. By taking ordinary precautions no harm is done
to the parent, the small threads joining the eggs to the body having no
organic connection with it. Most of the eggs come off in btinches of
variable sizes, some containing two or three hundred, and others less,
down to a very small number, but more or less of them become separated in the cuttiitg, and in every batch there are many free eggs.
This lack of uniformity in the composition of each lot of eggs is a source
of great annoyance in handling them, the free eggs floating up more
readily than the bunches and tending to escape through the outlet pipe,
but it is not detrimental to the success of the work. In preparing the
eggs, they were transferred as rapidly as detached to the b.atching-jars,
previously filled with water, the eggs of each lobster being placed in a
separate jar, as there is more or less variation in the specific gravity of
the eggs of different individuals .
..As soon as each jar had received its allotment, the cap with its tubes
was fastened on, and a connection made with the salt water supply pipe.
The specific gravity of the eggs was not determined, but they require a
relatively strong current of water to raise them above the bottom, the
average amount allowed to pass through the jars having been nearly
a gallon a minute for each. The flow was so regulated as to give the
*Bull. U. S. Fish Commission, iii, pp. 18:3-192, 1883.
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larger bunches of eggs a gentle rotary motion; but this caused the
smaller bunches and the free eggs to rise sometimes to more than half
the height of the jar and kept them quite strongly agitated. Although
the eggs are very hardy,and in nature, while attached to the swimmerets
of the parent lobster, are given but little motion, this greater activity
appears to be essential to their well-being in the artificial hatching
apparatus, for without it they soon die. Such a fate befell most of one
lot contained in a McDonald jar, through which but a gentle current
was allowed to pass, and in one of the hatching-boxes, where the supply of water was very much greater, though distributed over a much
larger surface, so that no motion was given to the eggs, they all died
inside of a week. The accumulation about the eggs of impurities from
the water may have been the principal cause of this mortality; but as
the eggs are well able to endure active motion and thrive best in a
strong current, there can be no objection to pursuing that method. An
illu~tration of the hardy character of the eggs is furnished by the fact
that a small quantity left over night in a watch glass of sea water were
alive and apparently in good condition in the morning, although the
density of the water had been greatly increased by evaporation.
The chief annoyances to hatching work at the Wood's Roll station
this summer were, first, iron rust, and, second, sediment from the harbor. The supply mains in use when the laboratory was first opened
consisted of iron pipes without a protective lining; they had been down
a year, and gave off such a large quantity of rust, which often appeared as a dense reddish cloud of exceedingly fine suspended particles,
that the hatching-jars would become strongly stained inside of a few
hours and the eggs themselves become perceptibly coated. After the
cement-lined .Pipes had been substituted, this trouble ceased for the
most part, but a great deal of sediment was observed in the sea water
the remainder of the season, and notwithstanding the strong current
passing constantly through the jars, a very perceptible deposit was
formed over the lower-lying eggs in the course of every twelve hours.
The lighter particles of sediment also collected to a large extent on the
sides of the jars and tubing, and often adhered to the more buoyant eggs.
Cloth filters were used to strain out these impurities, but they proved
unsatisfactory, and the · course finally pursued was to force out the sediment every morning and evening by momentarily increasing the flow
of water to its utmost capacity, and then shutting it off, repeating this
operat.ion at frequent intervals for several minutes. The effect was
thoroughly to stir up the sediment, which, being lighter than the eggs,
remained longer in suspension and was carried off when the flow was
again made normal. The eggs were transferred to clean jars every four
or five days, and the old jars thoroughly washed.
By constant attention to all these details, the eggs were kept in a
healthy and tolerably clean condition as long as the experiments were
kept up. A neglect of these precautions always resulted in the de·
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struction of many eggs, although in the first lot of eggs prepared, which
suffered greatly from jron rust, and was frequently left without care,
sometimes for days at a time, until they were well covered with sediment, fully one-third were living at the end of eight weeks, when I left
the Wood's Roll station.
It does not seem practicable to keep the eggs of more than one lobster in each jar, as the eggs of different individuals differ more or less
in specific gravity, and it is impossible to regulate the flow of water so
as to give them all the required motion; but as the number is considerable in each, there is not sufficient excuse for attempting economy in
that direction. The number of fertilized eggs carried by lobsters during
the spawning season has been ascertained by careful computations in
several cases, and varies from about 12,000 to 24,000, the latter number
probably being rare. The most common number noticed during late
years has been from 15,000 to 18,000.
The question of the amount of motion to which the eggs should be
subjected is one deserving much consideration. The females with eggs
contained in the aquaria at Wood's Roll remained very quiet most of
the time, and the swimmerets and eg·gs were scarcely ever observed to
be in motion. Confined within the narrow limits of an aquarium, with
a strong light entering from all sides, it was not to be expected that
their movements would be altogether natural. In nature, whether or
not their swimmerets are kept moving regularly backwards and forwards, which is probably the case to a greater or less extent, the act
of moving about in search ~f food or for change of ground must bring
a constant change of water. With the Clark hatching-boxes, which are
very succ..essful for certain kinds of fish eggs, no good results were obtained, although the flow of water was much greater than in the McDonald jars. These boxes were tried in two ways, with a downward
and an upward flow of water, but the eggs remained perfectly motionless, and at the end of a week were in such bad condition that they ha.d
to be thrown away.
The experiments above described merely indicate a method by which
lobster eggs detached from the parent may be successfully kept alive
for a considerable length of time with sufficient economy to commend
the process to future practice. Had the experiments been made during
the hatching season, more satisfactory results would undoubtedly have
been reached. It is n.ot expected that in actual practice the eggs will
have to be kept very long in the jars. The extensive storage basins in
front of the laboratory will afford accommodations for large quantities of
"berried" females, which can be so arranged as to permit of their being
readily examined from time to time and the condition of the eggs observed. As the eggs approach the last stages of development before
hatching-a condition that is easily determined almost by the unaided
eye-they can be transferred to the hatching-jars, and the final changes
allowed to take place under constant observation. As the hatching is
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to a period of about two months, it is probable that the eggs of
many individuals reach maturity at about the same time, and a large
number of jars can be manipulated together. ·
The principal object in hatching the eggs in jars is to have the embryos under control immediately after hatching ; but the best methods
of caring for the young have yet to be decided upon, and furnish an interesting problem for investigation next spring. It is probable that the
embryos cannot be kept in the McDonald jar, as they swim at the surface and would soon all escape through the outlet tube. They can,
however, be transferred to large aquaria, to the large wooden tanks now
rigged on the lower floor for the keeping of fish, or to floating cars in
one of the basins. The last plan will probably answer best when working on a large scale, as the embryos will thereby obtain some food from
the surrounding waters, while in both of the former cases food would
have to be supplied them.
A floating car suitable for the purpose has already been constructed,
and now contains a number of berried lobsters, which it is proposed to
keep over winter, if possible, in order to observe whether any hatching
takes place during that season. This car is constructed on the plan of
the ordinary fish cars, the openings being covered with a fine-mesh
brass-wire cloth to prevent the escape of the young, but with the
meshes large enough to permit of the entrance of such small life as the
embryos would be likely to feed upon at the surface. The dimensions
of this car are 5 feet long, 3 feet wide, and 2 feet deep, but larger cars
will be used if necessary. It is now moored in the outer basin, opposite
one of the ope~ings in ~be wall, where it receives the full force of the
current. A few McDonald jars will also be kept in operation, with lobster eggs, during the entire winter, for purposes of observation.
It is not known how long the young can be kept in confinement, nor
at what age it would be advisable to turn them over to the care of
nature, but it will probably be possible to transport them alive to any
other portion of the eastern coast, as the distances are nowhere great ..
NoTE.-Since the above was written, a letter has been received from
Capt. H. C. Chester, superintendent of the Wood's Boll station, giving
an account of the hatching of a few lobster eggs in one of the McDonald
jars early in November. The eggs were detached from the lobster and
placed in the jar November 5; they began to hatch November 8, three
days afterwards, and continued hatching for a few days longer, but
only about 50 young ones were observed. ~ The remainder of the eggs
are still in the. jar, in good condition.· A few of the embryos were
transferred to an aquarium with running water, and others. to a small
vessel in which there was no change of water. The former lived about
20 hours, the latter about 36 hours. The temperature of the water in
the hatching-jar November 5 was 54.3° Fahrenheit; on the 6th, 55°;
and on the 7th and 8th, 560.
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NECESSITY OF ATTEMPTING THE ARTIFICIAL PROP A.GATION OF LOBSTERS.

In a report to the U. S. Commissioner of Fish and Fisheries, on the
lobster :fishery of the United States, now in course of publication, the
writer has given an account of what is known regarding the habits and
abundance of both the American and European species, which differ
but slightly from each other structurally. The investigations on which
that report is based confirmed the fact, previously well known to those
acquainted with the industry, that the abundance of lobsters, as well as
their average size, has been rapidly decreasing from year to year on
many portions of the coast, ever since the fishery has been vigorously
pushed. A study of the habits of lobsters indicates that such a decrease
is far more possible with that species than with the true fishes, which
are, as a rule, more secure from the attacks of man.
That a decrease has taken place, and that in some regions it has
amounted to a serious loss, is attested by the statements of numerous
fishermen an~ dealers, which are quoted at some length in the report
above mentioned.
All the States interested in the lobster fishery, excepting New Jersey,
whose fishery·is small, have enacted protective laws; but, either because
these laws are inadequate or are not properly enforced, they have failed
to stop the decrease, though they may have checked it more or less.
As a result, the fishery is falling off in the United States, and we are
even now dependent, to a greater or less extent, on the British Provinces for the supplies of our larger markets. The same trouble exists
in Europe, where the lobster :fishery is, of course, of much older date
tban in this country, and where it has been controlled by legislation for
many years. Many elaborate reports have been published upon the
European fishery by experts appointed to investigate its condition and
needs, but they are apparently at as much loss there as we are here
regarding the methods and benefits of protection. In Norway, which
country possesses the most important European fishery, they have, as
a last resort, sought relief through the aid of artificial lobster culture,
and experiments to that end have been carried on for several years. In
the United States, where the methods of fish culture are best understood and have been most productive of beneficial results, it is natural
to suppose that the same course would have been often suggested, and
such has really been the case. None of the trials up to this year have,
however, been made according to the most approved methods of fish
propagation, and insufficient means for carrying on any such practical
experiments with respect to salt-water species of fish have alone prevented the Fish Commission from engaging in this work before.
It would be impossible, within the limits of this paper, to cite even a
portion of the evidence bearing upon the decrease of lobsters which has
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been collected, but following are a few of the remarks with which this
subject is introduced in the report already referred to:
"An illustration of the rapidity with which the lobsters of a small area
may be caught up, is furnished by a salt-water inlet on the coast of
Maine, in which lobsters were at one time very abundant. This basin
opens directly into the sea, and is sufficiently large to have afforded aremunerative fishery to severallobstermen. Two years' time was sufficient
to reduce the supply of lobsters to such an extent that fishing became
unprofitable. .After an interval of about five years they again became
abundant, and the supply was once more exhausted. Had this inlet
not been so situated that it readily received supplies from without, it is
probable that it would have required a much longer time to become _
replenished.
"On a much larger scale has been the depletion of the once noted
grounds about Cape Cod, Massachusetts, which at one time furnished
nearly all the lobsters consumed in New York City. In the early part
of the century, this fishery was entirely in the hands of :fishermen from
other States, principally Connecticut, who came to Cape Cod with their
smacks, and, after catching a load, carried it to New York or Boston.
As early as 1812 the citizens of Provincetown realized the danger of
exhausting the grounds about their town, and succeeded in having a
protective law passed by the State legislature. More or less stringent
regulations respecting the lobster fishery of Cape Ood have been in
force from that time down to date, and they have probably done good
service in prolonging the fishery; but the period of its prosperity bas
long since passed, as continued over:fishing has so exhauBted the grounds
on almost eyery portion of Cape Cod that they are no lflnger profitable
even to the few men who still set their traps there. Frnm the sketch
of this region, given further on, it will be seen that the decrease has
not been a temporary one, although an entire nst for a long period of
time might possibly allow it to recover more or less of its former abundant supplies. As it is, no large catches are now made, and but few
lobsters are carried away from the Cape.
"The immediate vicinity of Provincetown has suffered most in this
respect, but scarcely more than any portion of the coast from that town
to Boston on the one side and to New Bedford on the other. A delay
in the publication of this report enables the writer to add a note for the
southern portion of this region, covering the period down to July, 1885.
Vineyard Sound proper and the vicinity of Wood's Roll, Mass., have
afforded but poor catches for a number of years, but the region about
Gay Head has continued to attract the lobstermen down to the present
time. Each succeeding year, however, lobsters have appeared to be
less plentiful, and during the spring months and June of 1885 scarcely
anything has been do·ne. The fishermen are discouraged, and are forced.
to attribute the scarcity to overfishing, the possibility of which many
of them have all along denied. At Cuttyhunk _Island the catch for
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1885 was les~ than one-fourth that for 1880, and the same was reported
of the remainder of the Elizabeth Islands, No Man's Land, and Gay
Head.
"In the waters of Rhode Islaud and Connecticut a large decrease of
lobsters is reported by many of the fishermen, and the increased catch
for the few years preceding 1880 was obtained only by the use of a much
larger number of traps than was employed formerly. Although the
fishery in those States was begun very many years ago, it is only within
comparatively recent times that it has been extensively carried on.
"On the coast of Maine the evidences of decrease are very strong,
especially as regards the shallower ar(l.as, but the rapid extension of the
grounds into comparatively deep water has made the actual decrease
less apparent. The rocky bottoms of the coast of Maine are also supposed to afford the lobsters greater protection than the sandy ones to
the south, and in many places the traps cannot be set as closely together,
nor is it probable that the lobsters in such localities move about as
much in search of food.
"The greatest decrease has occurred within the past 15 to 20 years,
or since the establishment of numerous canneries and of the perfe~ted
methods of transporting fresh lobsters to all parts of the country. The
demand being so much greater than the supply, there are no restrictions
on the amount of the catch beyond those imposed by the State laws or
resulting from the scarcity of lobsters. Fish are among the greatest
enemies of the lobster, and cod are known to consume enormous quantities; but nature has provided against their extinction by such means,
and it is man alone who has disturbed the balance."
The above remarks were based mainly upon the fishery investigations
of 1880, since which evidences of continued decrease have been constantly received. About a year ago, a prominent Boston dealer wrote
that he was receiving large quantities of lobsters from Nova Scotia, as
the Maine fishery was totally inadequate to supply the demand, the
amount obtained from that State having been less than in previous
years.
One of the strongest evidences of decrease in abundance is afforded
by the continuous decrease in the average size of the lobsters sent to
the markets. The exact amount of this decrease is not determinable,
as no records bearing upon this subject were made prior to 1880, but
the fact was granted by the fishermen and canners, even in those regions where a perceptible decrease in numbers was not admitted. The
average weight of the lobsters marketed in most places in 1880 was
estimated to be about two pounds each. A New Haven correspondent
stated that the average length of the lobster sold in the markets in that
place in 1880 was about 10~ inches, and the average weight about two
pounds, against an average length of about 13 inches and an average
weight of about three and one-half pounds 20 years ago. In Boston
.the market lobsters ranged but little above the limit in size permitted
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by the State laws, and that seems to be the case nearly everywhere.
In Portland, :Me., the average length of the lobsters marketed in 1880
was about 10-2- inches, and in Boston 11 to 11i inches, while in New
York City the range in size was from 10i to 15 inches.
The facts above stated apply only to the larger distributing centers,
where custom had prescribed the minimum limit in size of the lobsters
atarketed, before protective laws were enacted. At that time there was
an abundance of large lobsters, and the smaller individuals were regarded as of little account for the fresh trade. They have, however,
bee~ used for a long time by the canneries' on the coast of Maine, by
the fishermen as bait, and to supply local demands. The quantity of
lobsters consumed, measuring less than 10 inches in length, is, therefore, very great, and on some portions of the Maine coast the canneries
make use of only those that are too small for the fresh-market trade.
In fact, the greater proportion of the lobsters now canned are less than
10 inches long. From these statements it will be seen that there is a
steady demand for lobsters of all sizes, and that but a limited protection is afforded either by laws or custom.
RANGE AND MIGRATIONS OF LOBSTERS.

The American lobster has been taken as far south as off Cape Hatteras, N. C., where a single medium-sized individual (13 inches long)
was dredged from a depth of 49 fathoms, by the Fish Commission.
steamer Albatross, in 1884. Two or three examples have also been recorded from the northeastern part of the sea-coast of Virginia, but the
Delaware Breakwater may be regarded as practically the southern limit
of its range, although it is n~t at all common at that place, and is rarely
fished for. Lobsters are somewhat more abundant off Atlantic City
and Long Branch, New Jersey, where they afford a limited fishery, and
in New York Bay and the adjacent regions they were at one time quite.
plentiful, but overfishing and the pollution of the waters have almost entirely exterminated them there. Passing eastward through Long Island
Sound, they gradually increase in abundance as we approach the Block
Island region, and from there to the extreme northern limit of the coast
of Massachusetts, wherever the bottom was suited to them, they were
formerly exceedingly abundant. The first important fishery originated
along tP.is section of the coast, Cape Cod at one time having furnished
New York City with nearly all of its supplies. The sandy shores of
New Hampshire are not so prolific in lobsters as are those of either of
the adjoining States. Maine is now the principal source of supply for
all the larger markets of this country, the yearly fishery of that State
greatly exceeding in quantity and value those of all the other States
combined.
Most of the British maritime provinces abound in lobsters which are
especially plentiful on both the ocean and gulf coasts of New Brunswick and Nova Scotia, these two countries now affording the most ex-
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tensive lobster fishery in the world. They appear to be much less common in Newfoundland and Labrador, possibly because they have been
less fished for there.
Lobsters are not known to migrate, excepting over very short distances, mainly in the spring and fall, when they change their grounds,
moving into deeper water on the approach of cold weather, and returning nearer to the shore in the late spring. The fall mig_rations are
solely for the purpose of escaping the cold of winter, the shallower summer grounds probably furnishing a better supply of food. The extent
of the movements depends more or less upon the character of the coast,
for where the bottom slopes off very gradually they win need to go a
much greater distance to reach a suitable depth of water than where
deep holes occur near their summer grounds. The summer fishery is
mainly in depths of a very few to 15 or 20 fathoms, the winter fishery
in 25 to 60 fathoms. On the coast of Maine the traps are sometimes
set in such shallow water that they lie partly exposed at low tide. Formerly some fishing was done along the shores by means of gaffs and
dip-nets, but lobsters rarely occur in such favorable localities now.
It is supposed that lobsters do not travel much along the coast, though
they probably change their grounds from time to time in search of food.
On some portions of the coast the fishermen claim to have good evidence of the schooling of lobsters, and state that the schools appear
and disappear suddenly, indicating the possession of certain migratory
habits, but there is no proof that their migrations extend far, and they
are very different in character from those of the true fishes. We have
no evidence to prove that any one region has been directly benefited by
large accessions from an adjoining region, and the extent to which some
districts have been depleted by overfishing without subsequent recovery
indicates that the supplies of one region are but little dependent upon
those ()f another, at least not for immediate relief. The Cape Cod lobster fishery has been at a low standing for many years, and although
hr~.t few men have engaged in the fishery of that region for a long time,
there are, as yet, no signs of improvement.
SPAWNING SEASON AND HABITS, DEVELOPMENT AND RATE OF
GROWTH.

Lobsters are found with spawn attached to the abdomen during the
entire year: This fact is recorded of both the American and the European species, but the length of time they are carried before hatching
and the limits of the hatching season are not precisely known. As regards the European crayfish, a freshwater crustacean closely related
to the lobster Professor Huxley states: "The process of development
is very slow, as it occupies the whole winter. In late springtime or
early summer, the young burst the thin shell of the egg, and, when they
are hatched, present a · general resemblance to their parents. This is
very unlike what takes place in crabs and lobsters, in which the young
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leave the egg in a condition very different from the parent, and undergo
a remarkable metamorphoRis before they attain their proper form."
The smackmen of the southern New England coast claim that the
eggs hatch in the wells of their smacks in the greatest abundance, from
some time in May until late in July, but that at other seasons they have
never seen any embryo lobsters, although the smack trade in lobsters
is kept up during nearly the entire year. During the season mentioned,
the surface of the water in the wells of the smacks often becomes perfectly alive with the young, and they may be scooped up by the hundreds of thousands. This evidence is tolerably conclusive as to the
duration of the principal hatching season, and determines the period
when experimental work in artificial propagation can best be undertaken. The fact that a few of the eggs contained in the jars at the
Wood's Roll station of the Fish Commission hatched during November
of this year indicates, however, that some hatching may take place at
other seasons, as the conditions under which the eggs were kept were
perfectly normal, the water heing of about the same temperature as that
of the harbor outside. Hatching is supposed to begin somewhat later
farther north.
The writer was, at first, inclined to believe that the hatching continued to a considerable extent through the entire year, basing his conclusions upon the fact that, during the months of August and September last, eggs were found in various stages of development, from the
freshly laid and totally opaque ones to others in which the dark greenish yelk sack occupied scarcely more than one-half of . the area of the
egg, the remainder being transparent and clearly showing tlte structure
of the embryo. Some of these eggs, preserved in the hatching-jars,
were carefully examined from day to day, and, although they exhibited a certain amount of progress, development was slow. It finally
became evident that the development of the eggs was being retarded
by some cause, presumably the lower temperature of the water, and
this result, coupled with the statements of the fishermen, that embryos
are seen only in May, June, and July, makes it probable that the hatching of lobster eggs at other seasons is only an accidental or occasional
occurrence. It is also not at all improbable that the young hatched
during cold weather perish soon after they leave the egg, as t,hey did
at Wood's Roll in November last.
The hardy character of the lobster eggs, before referred to, favors
the idea of a long period of development, and they appear to be well
adapted to endure the hardships of a long winter. The rough handling
to which they were sometimes subjected, in connection with the experiments of last summer, did not seem to harm them in the least. It is
also probable, from this quality of the eggs, that they are not destroyed
to any extent, in nature, unless actually eaten from the swimmerets of
the parent by predaceous fishes, and that the chief assistance which
artificial culture can give, in an attempt to increase the supply, must be
directed toward protecting the em.b ryos from the period of hatching.

BULLETIN OF THE UNITED STATES FISH COMMISSION.

29

Embryo lobsters are seldom seen at the surface in the open waters
about our coast and have rarely been taken in the towing net. Prof.
S. I. Smith, who has studied the younger stages, obtained his specimens during July, mainly in Vineyard Sound, near Wood's Roll, Mass.
Nothing positive is known respecting the habits of lobsters during the
spawning season. It has been stated with reference to lobsters marketed in Boston, that berried lobsters are seldom seen measuring less
than about 10-k inches in length, and it is probable that they rarely begin to spawn before attaining that size. However, a few smaller ones
were observed at Wood's Roll during the summer of 1885. In a lot of
fifty-two berried lobsters, examined at that place in September, three
measured less than 10 inches, the smallest having been 9t inches long;
eight were between 10 and 10~ inches; ten between 10f and 11 inches;
fifteen between 11 and 12 inches; eleven between 12 and 13 inches, and
five between 13 and 14 inches. The measurements were made from the
tip of the rostrum to the end of the telson, not including the hairs.
The development of the younger -~tages of lobsters has been studied
by Prof. S. I. Smith, for the American species, and by Prof. G. 0. Sars, for
the European. The eggs, when first emitted, are entirely opaque and
of a dark green color, sometimes almost black. Professor Smith examined the well advanced eggs at Wood's Roll, in May. They were not perfectly round, measuring a trifle more than two millimeters (about onetwelfth of an inch) in their longest diameter. One side was still dark,
due to the unabsorbed yelk mass, and the other more or less transparent, showing the eyes as two large black spots, and the outlines of the
carapax and legs. All of these features are readily made out under a
low-power objective. Soon after hatching they measure about one third
of an inch in length, and resemble in appearance and structure a low
group of shrimps, called the Schizopods, which are common on some
portions of our coast. The eyes are bright blue, while portions of the
body and its appendages are marked with orange of different intensities,
rendering them very conspicuous objects. The swimmerets are not yet
developed. In the second stage, which resembles the first, they have in.
creased somewhat in size, and have obtained the rudiments of a portion
of the swimmeret~. In the third stage they measure about half an inch
long, and the shell has become firmer than before. In the next and last
stage observed, the embryo is about three-fifths of an inch long; it has
lost all of the characters in which it resembles the Schizopods, and has
assumed the more important features of the adult. It still retains the
free-swimming habit and is very active in its movements, frequently
jumping out of_the water by means of its caudal appendages. This
stage was frequently taken from the 8th to the 20th of July, and Professor Smith thinks that the larva passes through all of these stages in
the c.ourse of a single season. The stages immediately following the
above were not observed.
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The young, like the adult lobster and the crabs, increase in size by
molting, or casting off the shell covering the body, a new shell rapidly
forming in place of the old one. During the first season, as above described, the molts are frequent, and the embryos remain at the surface of the water as free swimmers, but how long the youn.g, after reaching the lobster-like form, retain this free-swimming habit was not ascertained. ..As the lobsters increase in size, it is evident that molting occurs less frequently, and in the adults probably only once a year.
The rate of growth of lobsters has not been determined, and at present we have no means of telling the age of a lobster measuring 10 inches
in length. ..A few measurements have been made showing the amount
of increase at certain molts, but it is not always constant, even for lobsters of the same size, and not knowing the frequency of molting or
shedding, we have no way of computing the rate of increase. One lobster measuring 8 inches before shedding was said to measure 10 inches
after shedding; another, 10 inches before and 12 inches after shedding; a third, 10~ inches before ar~d 11~ inches after shedding; a fourth,
10~ inches before and 12 inches after shedding. Ten-inch lobsters are
probably at least five or six years old, but such estimates are only the
result of guesswork, and may be very far out of the way.
EXPERIMENTS PREVIOUSLY MADE IN LOBSTER CULTURE.

In the United States the only practical attempts that have yet been
made toward the artificial propagation of lobsters have been in connection with the so-called "parking" of lobsters-that is to say, their protection in large inclosed natural basins, primarily for the purpose of
perfecting them for market, and of retaining conveniently at hand at
all seasons a large reserve stock. In these parks the young lobsters
taken by the fishermen are allowed to attain the adult size, the softshelled individuals to become hardened, and injuries to be repaired.
Under such natural conditions, it is reasonable to suppose that the
breeding habits would continue normal, and that large quantities of
spawn would be hatched; but whether the young would survive and
increase in sufficient numbers to render the scheme profitable, if carried on for this purpose alone, has not been determined, though none of
the projects had been continued long enough to give satisfactory results, at last accounts. Two such parks in the United States have been
specially called to our attention. The first was established on the coast
of Massachusetts in 1872, and was afterwards abandoned, though for
what reasons we do not know. The second was started in 1879 or 1880,
on the coast of Maine, and is, we believe, st.ill in operation.
The latter is a small inclosed bay, with a narrow entrance, through
which the passage of all objects above a very small size is prevented
by a screen of wire netting. This bay had previously furnished good
lobster fishing, and was much resorted to by fishermen. It contains an
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abundance of food suitable for lobsters, and toward the center has a
sffiucient depth of water, with soft bottom, to afford some protection to
the lobsters during the colder part of the year. Into this park large
quantities of soft-shelled lobsters, of lobsters minus one or both claws,
as well as of young individuals under the legal size of 10 or 102- inches,
have been placed for growth and repair, and it is claimed that the
results have been very satisfactory in that particular. At the beginning of cold weather the lobsters retire to the deeper parts of the bay,
and at times, when the water has been calm and clear, they have been
observed almost completely buried in the mud, with only their feelers,
eyes, and a small portion of the front of the carapax exposed. Many
of the injured lobsters first placed in the park were females with spawn,
and since then berried lobsters have been purposely added from time to
time. Young individuals of different sizes were said to have been
abundant at last accounts, but in an experiment of this character a considerable lapse of time is required to test its merits. As such parks do
not depend for their practical success solely upon the rearing of the
young, but rather upon the perfecting of market supplies, which come
from the traps in poor condition, it is possible that they may be made
to pay if carried on economicalJy. Their effect upon a general increase
of supplies would probably never be very great.
So far as we are aware, experiments upon the propagation of lobsters
in Europe have been confined mainly to Norway, and were commenced
there in 1873. The first report upon this subject was published in 1875.
The berried lobsters were kept in boxes, constructed so as to retain the
embryos after hatching. The young remained alive for several weeks,
and their habits and the causes of their destruction were carefully
studied~ The results of these experiments will be of great service in
the treatment of the young at the Wood's Roll Station next summer.
Mr. Dannevig's more recent investigations in the same line have been
noticed above.
TRANSPLANTING OF LOBSTERS.

Of great interest in connection with the artificial propagation of lobsters, and bearing upon the same subject, is the question as to whether
lobsters can be successfully transplanted from one region to another.
This experiment has already been tried two or three times, but so far
without success. The transportation of live lobsters long distances,
even by railroads, has been accomplished, and they have also been
carried from this country to England. Mr. Livingston Stone made
three attempts to introduce the East Coast lobster on the coast of
California, and on the last trial succeeded in planting a number of living individuals near the month of San Francisco Bay. As full accounts
of these experiments have already been published by the Fish Commission,* we do not need to repeat them here.
*Report U. S. Com. of Fish and Fisheries, Part III, pp. 259-265, 1873-'75 (1876);
Part VII, pp. 637-644, 1879 (1882).
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The successful transplanting of lobsters must depend upon the new
region affording conditions sufficiently like those of the old to favor the
growth and reproduction of the species; but the relative conditions of
different regions have never been carefully studied with this object in
view, and we are to-day unable to state precisely in what manner the
Pacific coast waters agree with, or differ from, those of the Atlantic
coast. Neither the temperatures nor the specific gravity of the waters
of the two coasts have been compared, and it is only through incidental
experiments that the fact has been ascertained that a few species from
each coast are able to live and thrive upon the other. The conditions
that are essential to, or control the existence of a species in a new region
undoubtedly vary more or less according to its organization, and the
effects of changes of location upon the higher crustacea have been but
little studied, if at all. Above all the new-comer must have the power
to sustain itself in the struggle for existence with those forms which
already occupy the ground, and have been accustomed to it from long
habit. Careful studies and experiments in this line of research, with
reference to marine forms, would be of great practical benefit to the
aims of the Fish Commission, and would probably lead to the transplanting of many kinds of marine products to regions which are now
poorly supplied with edible forms.
A sort of transplanting of young lobsters has been going on along the
New England coast, and especially the southern portion of it, ever since
the well-smack lobster trade began. The fact was mentioned above that
immense quantities of embryo lobsters appear at the surface of the wells
in the carrier smacks during the hatching season, and as the smacks journey along they work out through the holes in the bottom of the well,
and are thus constantly adding to the supply of the regions through
which the smacks pass. It is unquestionable that the abundance of
lobsters on the southern New England coast has been partly kept up,
and probably increased at times in the past, by this transplanting of the
young, and this fact was noticed and referred to over thirty years ago.
The fishermen have the greatest respect for the embryo lobsters that
appear in the wells of their smacks, and take great pains that no harm
shall come to them.
Numerous accounts have a,p peared in the newspapers, from time to
time, since this tram:;planting occurred, to the effect that many young
lobsters, supposed to be the progeny of those brought over by Mr.
Stone, had been taken by the fishermen in the vicinity of San Francisco.
Careful investigation, however, has failed to substantiate these reports,
and the few small lobster:s, so-called, that have been referred to naturalists, have proved to belong to another related genus, quite common
on the California coast, but the species of which never grow to a length
of more than 3 or 4 inches.
W .A.SHINGTON, D. C., Decernber 16, 1885.
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9.-NEW ENGLAND FISHERIES IN SEPTEMBER, l.SS:i.

By W . .1\. WILCOX.

September is the beginning of ·the end of the season's work; and the
Grand Banks, Greenland, and Iceland fishing vessels have most of them
returned, but the mackerel fleet will remain out a few weeks longer.
By the close of the month most of the small boats engaged in shore
fishing off the coast of Maine will haw~ hauled up.
During the past month tbe receipts of fish at Gloucester, as compared with those of the corresponding month last year, show a gain of
649,500 pounds of halibut; a falling off of 353,000 pounds of codfish,
69,462 pounds of other ground-fish, and 51,157 barrels of mackerel.
The catch of codfish, for the number of vessels engaged, has been an
average one. The Grand Banks fleet returned with full fares. A less
number of \essels having been engaged accounts for the decrease in the
aggregate receipts. The mackerel fishery, which gave promise of a
large catch, shows a heavy falling off from August, as well as from the
corresponding month of last .year. During the ent,ire month the body
of mackerel appeared to be near shore around the rocks, making it
almost impossible to take them with seines, with which the catch is exclusively made. The shore fleets, numbering from 250 to 300 sail, have
followed the fish from the Bay of Fundy to Cape Ann, in nearly all cases
finding the fish near the rocks and shore. Every day seines were badly
torn and damaged, while the catch, if any, was light, disappointing,
and in most cases unprofitable.
During the month from 12 to 15 vessels have remained in the Gulf of
St. Lawrence, occasionally finding fish abundant, and at other times not
finding any. A .fair catch, however, was made during the month.
Swordfish have been more abundant than tor years, the catch being
mostly taken in the Bay of Fundy and marketed at Boston.
Alewives (glut herring) have continued remarkably abundant all
along the eastern coast, and mackerel seines have often been filled with
them, and the fish released. The only attempts to save these fish have
been by the small steamers and vessels engaged particularly in this
catch, selling the fish to the oil factories at Boothbay. Steamer Mabel
Bird, of Portland, reports having taken 3,000 barrels.
Shore herring arrived earlier than usual, were of large size, fine quality, and f9r a few days very plentiful. On September 22d and 23d, 1,800
barrels were taken in nets set in Gloucester harbor. A storm on the
24th badly damaged the nets and drove the fish out. Along the eastern
Bull, U, S, F, C., 86-3
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coast, off Wood Island, and other localities in Maine, herring were re·
ported abundant, but owing to fewer vessels having been engaged, the
catch was much under the average.
GREENLAND AND ICELAND HALIBUT FLEET.

During the past month most of the vegsels from the United States
engaged in this far-away fishery have returned. With one exception
they belong to Gloucester. The following is the list of vessels (all
schooners), with dates of sailing and return:
Greenland.

roeland.

Name.

Sailed.

Returned.

Name.

Druid ............ . .......•••.
Lydia Y. Crowell* ...........
Mar:v E ......................
Mist ........................
Seth Stockbridge ............

Apr. 18
June
Apr. 14
June
Apr. 22

Sept. 21

Alice M. Williams t ........ .
Carrier Dove ..... . ......... .
David A. Story- .......... ..
Lizzie H. Haskell .......... .
Marguerite ................ .

161 Oot.
Sept. 15
16 Sept.
Sept. 23
21

*Of Beverly, Mass.

May
Apr.
Apr.
Apr.

15
20

21
28

Sept. 10
Sept. 6
Sept. 20
Sept. 23

tLost.

None of the vessels made full fares. Off Greenland the weather was
reported good and fish scarce, while off Iceland fish were more abundant, but stormy weather prevailed much of the time. Capt. John Cousins, of the Carrier Dove, reports as follows: Sailed from Gloucester on
:1_\JJay 15; arrived off Iceland June 23; left August 9; arrived at Gloucester, September 10. On arriving at the fishing grounds found the
coast entirely surrounded by ice at the northern part of the island,
where all the fishing was done. No halibut being reported on the
southern coast, we had to wait about a week for the drift ice to clear.
After that, ice was reported outside of the fishing grounds, but occasioned no trouble. Fished entirely with trawls set from 20 to 40 miles
from the shore. Fished only for halibut, which appeared to be in spots.
The catch was variable, some days only a few being taken, and other
days a fair catch was made. We were obliged to change our location
every day, having apparently caught all that were ·on a particular
spot. During most of the fishing the weather was very blustery,
with strong easterly wind much of the time. About 150 sail, mostly
topsail schooners, from France, Norway, and England, were hand-line
fishing for cod oft' the coast. Most of the foreign vessels were from
France. The catch was mostly cod, with a small amount of cusk, haddock, and ling. The vessels from the United States fished for halibut
only. These halibut average 10~ pounds each; near shore they run of
small size, some not over a pound. Sharks were very plentiful, and
eatching them for their oil was made a business by the natives. No
fishing, except by natives, is permitted within three miles of shore, a
Government steamer keeping watch along the coast to see that the
vessels comply with the law.
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From the log-book of the Marguerite and the report of Capt. Charles
B. Johnson the following account is taken:
Sailed from Gloucester ~<\._pril 28; arrived May 22; sailed for Greenland, to complete the voyage, July 17; arrived there July 27; sailed
August 27; and arrived at Gloucester September 23.
On May 9, met drift ice and numerous bergs in latitude 48° 7' north,
longitude 480 8' west.
·
May 10, saw heavy field ice .in latitude 490 29', longitude 480 29'.
May 11, no drift ice but many bergs, most of them aground; latitude
460 28', longitude 480 8'.
May 12, two bergs were seen in latitude 470 26', longitude 450 31'.
May 13, clear water; temperature of water, 520; of the air, 590.
May 20, an immense berg was seen aground; ran alongside, and
sounded, finding 250 fathoms. Measured the berg and found it 610 feet
out. of water, or total from top to bottom, 2,110 feet; measured nothing
but the height, but estimated. it at three-fourths of a mile wide, and
from 11 to 2 miles long; water alongside of the berg, 430; air, 450; latitude 630 50', longitude 260 46'.
Captain Johnson reports much of the time during his stop that the
weather was very unfavorable for fishing. No fish were to be caught
within 3 miles of shore, a Danish cruiser keeping watch to see that the
law was not violated. No fishing license is required or any charges,
except the port charges, which vary according to thA tonnage of the
vessel. On the Marguerite, of 103 tons; the lighthouse charge of 30
crowns [about $8] was collected once. For the first three times a
vessel enters a port, 5 crowns harbor tax is collected each time. After
paying three times a vessel can enter as often as they please free of
any charge. These are the only charges made by the Government.
The storage and temporary care of salt and other goods left on shore
is collected by private parties, and it often amounts to a considerable
sum, and has given rise to reports that excessive fees were collected for
the privilege of fishing. Reports have also been made that much objection was offered to landing and that in some cases a decided refusal
was made, both at Greenland and Iceland. Captain Johnson reports
no trouble whatever, and nothing but kind and pleasant treatment from
the officers at both places. Salt can be bought cheaper at Iceland than
here. The halibut and cod-fishing grounds are located at the northern
and eastern part of the islan(l; halibut were taken on trawls set in from
30 to 90 fathoms; average weight of halibut, 100 pounds.
Between Iceland and Greenland clear water was found all the way.
On July 22 met field ice to the southward of Cape Farewell. When oft
that cape found a narrow channel; passed into and through it for 180
miles, it being from 1 to 10 miles wide. This took them around Cape
Farewell and off Cape Desolation. On July 24 passed in full sight of
aml within one mile of Cape Farew~l}. With the exceptiop. o~· a few
bergs, ~pe p.~rbor was free of ice,
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For a number of years large-sized mackerel, that would inspect as No.
1, have been scarce both in American and Provincial waters. The catch
of this season will inspect mostly as No. 2, a very small proportion of
large-sized or No. 1 fish being taken. Some years large-sized mackerel
have been found in immense numbers early in the season before passing
Long Island Soand, after which only a small proportion of large fish
were seen during the entire season. Where the large mackerel went to
has been a mystery, and a subject of much conjecture. If this question
is not partially solved, it is certainly of much interest, and may lead to
valuable results in the near future to know that during this season large
bodies of extra-large mackerel were seen off the Labrador coast. Captain
Johnson, of the Marguerite, reports that on September 5 and 6, Temple
Bay, at the northern end of the Strait of Belle Isle, was full of largesized mackerel. They were also found abundant as far north as St.
Lewis Sound, longitude 550 45', latitude 52o 30'. At th~se points the native fishermen were seining codfish, and would take large quantities of
mackerel in their nets, but would not save them. The natives reported
that for several years, of late, during August and September, mackerel
have been plentiful. No small mackerel, or any, except large fish, were
seen in that section. This season, at the date mentioned, the fish were
fat. Captain Johnson says that those which he saw would more than
reach across a barrel, not over one hundred fish peing required to fill a
packed barrel. Vessels that were trading along the coast packed a few
barrels.·
Capt. Valentine Doane, of Harwichport, Mass., being on a business
trip along the Newfoundland and Labrador coasts, writes, under date
of July 28, that mackerel of large size were abundant at Chateau Harbor, Labrador. As the letter has much of interest in connection with
the fisheries of that section, some extracts from it are here given :
LABRADOR AND NEWFOUNDLAND FISHERIES.-There are several
other harbors near by-Henly~ Antelope, Granville, Pitts Arm, &c.-all
small, but each with its own peculiar features, and all with the one business and the sole and. only thougbt-:-fishing. The men catch the fish, the
women dress and cure them. The homes of these people are miserable
huts and shanties, and yet all are happy and contented, and apparently
without a thought of ever having anything better or that there is anything better in the world. I should judge by observation, a.fter visiting
all the inlets and coves hereabouts, that there might be 300 persons
about here now. It is the most desolate and forlorn looking land I
ever saw. The people are sober, honest, industrious, moral, tidy in
their appearance, and keep the Sabbath in the strictest sense. We
are waited upon regularly by boats that bring us fresh salmon, cod,
herring (equal to our No.1 mackerel), trout, and I have had, to my surprise, twenty-five or thirty fresh mackerel. We also find good clams
hen"', and I am FmrpriRed to Hee the natives stare at us as we dig clams.
They never use them, eveu for b~it, arid macl\~~·e~ the~ not only will

BULLETIN OP TRE UNITED STATES FlSil COMMISSION.

37

not eat, but will JJOt saYe them. They find them in their nets among
the herring, and until I came and promised to buy them, they ·would
not save one. Now they all understand that I will buy them, and I
hope to pick. up a few barrels of nice ones. One boat'~ crew came in
ym;terday and reported a large school of mackerel in one of the coves
on the outside-; but there are no seines here that will answer for taking
mackerel, and so nothing was done about it. I think there will be one
mackerel seine and boat here another year, though they tell us that
there have been no mackerel seen about here before for several years,
and tlu,t t they cannot be relied upon. But I am satisfied that there are
good mackerel about here now. I found at St. John's, Newfoundland,
that the reports from all sources about the island regarding the fish
crop for the present season were very discouraging. One of the largeet
dealers told me he could see nothing· but starvation in prospect for many
of the outports. He said they exported from St. John's alone last year
1,000,000 quintals of dry cod, and that the crop last year was only twothirds of a catch, and he feared this year's crop would fall far below
that; and the dealers were all very gloomy. And in passing along the
coast from St. J obn's to this place on the steamer we called at nineteen
different harbors, and on the Labrador coast at six harbors, and with
only one exception they all reported no fish. " The poorest fishing ever
known in this harbor," was the universal complaint, and certainly they
looked as if they were t elling the truth, for there was hardly anything
about the stages or flakes to indicate what they were used for. We took
on at one harbor 125 tierces of salmon and at another 450 cases (four
dozen each) of canned lobsters, and should judge that the catch of
salmon and lobsters all along the coast had been fair, but I am told that
it is never large. The herring have also been very scarce and smaller
than usual in size, but at this point, and within 6 miles of this, there
has been a good, fair catch of herring within a few days, size large and
quality excellent, better to eat fresh than mackerel at this season of the
year. I have spoken so far only of the boat-fishing. That is what they
call their shore-fishing. There are probably 1,000 sail of vessels owned in
Newfoundland and Labrador, principally on the east and the west coast
of Newfoundland, that are engaged exclusively in the cod fishery, and
from June 15 to October 15 their fishing ground is along the coast
of Labrador. From this fleet there have been as yet no reliable reports;
only rumors. But in every harbor we stopped at there was .a "rumor
from the fleet up the coast that they were doing very poorly," and I
have heard here within a day or two that up to July 15 the fleet bad
done but very little; and as all agree that the best of the season is gone
when August begins, it looks very gloomy for the cod fishing of Newfoundland. In addition to the boats used about the shore for cod fishing, I find in general use the Yankee invention, traps and seines, and
most of the fish taken this season have been taken in seines, regular
purse-seines, though not near so large as our mackerel seines, and they
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handle them very skilfully. I also notice that as far as I have seen in
Labrador the fishing boats are in most cases American build, ''lapstreak," handsome, able boats, and the men are proud of them.
During January, February, and March last, three cargoes of codfish
were exported from Provincetown, Mass., to Portugal, hut owing to
to the very high duty ($2.50 a quintal) the shipment did not realize
much, if any, more than if sold in the home markets. Yet, from these
shipments a number of interesting results have grown. The crews of
the three vessels mentioned were Portuguese fishermen that had long
fished on the Grand Banks in vessels from Provincetown. On arriving
at Lisbon, and speaking of the work, catch, &c., of the American fishing vessels, some persons became interested, engaging as many of the
crew as they could to go in vessels for them and show them the Yankee
way of fishing. An agent was sent over and four vessels were purchased, one each from Plymouth and W ellfieet and two from Provincetown, and fitted for the Grand Banks, the crew being Portuguese fishermen of Provincetown. These four vessels secured full fares of codfish,
which were taken direct to Lisbon, the crew receiving $400 each and
their passage back to the United States by steamer. Vessels that were
fitted at Portugal, and manned by men from there, are reported as returning with no more than half fares. Lately an agent has been sent
to :Massachusetts to engage crews for next season; boats (dories) have
been ordered from Salisbury, Mass., and a number of vessels from Lisbon will early in the spring come to Massachusetts for supplies and
men, going from here to the Grand Banks, thence to Portugal. It is expected that a large portion, if not all, of the Portuguese fishermen of
Provincetown will engage in these vessels from their old country.
This demonstrates the superiority of New England· methods of fishing
over those of the Old World.
Receipts of fish at Gloucester, Mass., in September, 1885.
_ _ _ _ _ _Fr_o_m_-_ _ _ _ _ _ _ Fares.

George's Bank....... ... .....................
Brown's Bank. .••... .. .... .•••••. ••.. •. . . .. .
Grand Banks................................
Grand Banks+- ...............•. ........ -----Grand Bankst...... .. . .. .... •• . ... . . .. .... ..
Nova Scotia, Cape Shore ....••. .• . . . •. .... •.
New England shore . . . . . . . . . . . . . . . . . . . . . . . . .
Greenland, Flemish Cap.................. . . .

r~:~~~:ii:~:~~~:~~:::::::::::::::::::::::

North Bay, by railroad......................
North Bay, by steamer to Boston............

Total..................................

148
1
34
7
1
ll

129
3

Codfioh.

Halibnt.I-'I_'''::_

Pollock ...

Pounds.

Pounds.

Pound1.

Pounds.

3,207,000
162,200 ....................... .
70,000
300 ....................... .
1, 015,000
1, 028,500 ....................... .
2, 020,000
24, 000 ....................... .
. . . .. . .. . . .
20,000 ...... . ................ .
483,000 .........................•..........
20, 000 . . . . . . . . . . . .
41, 000
47, 000
130, 000
340, 000 . . . . . . . . . . . . . .......... .

~

: : ::;.:~~b: ----~;~:~~~- :::::::::::: ::::::::::::
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41,000
47,000

3 .........................••••...................
3 .............••......•. . ........................
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.Receipts of fish at Gloucester, Mass., September, 1885-Continued.
From-

Herring.

Swordfish.

Mackerel.

I Halibut fins.

Oil.

Pounds.
Barrels.
Barrels.
Barrels.
Barre'ts.
George's Bank ............ . ...................................................................... ..
Brown's Bank ............ . ......................................................................... .
Grand Banks ....................................................................................... .
Grand Banks*..................... . .. . . . . .. . . . . . . .. . . . . .. . . .. . .. • • .. . .. . . . .. .. .. .. . • • . • .. . . .. . • . ...
Grand Bankst ..... . ...................................................................... - -.... ·- .. Nova Scotia, Cape shore ........................................................... -.... -- .......... ·
New England shore . . . .. .. . . . .. • ..
12, 600
600
24, 643 .. .. . .. .. .. . ..
20

Pc~~:~~~·-~1-~~~~~-?-~~: :::~~::::: :::::::::::::: :::::::::::::: ::::::::::::::

~~~

::::::::::

La Have Bank . .................................................................................... .

~~~~1h~l~~:~JL: :::;:::: : : : :;: : : ;:~~~; ::::::::;;~ti: :::::::::::::: ::::::::::
Total........................

12, 600

I

3, 135

--26.580[- ---m- --20

Other receipts: dry fish from Maine, 1,650 quintals hake; 400 quintals cod; 450 quintals haddock.
*Subject to duty, from British vessels.
tFresh fish, duty free, from .British veRsels.
Location of the New England fishing fleet durin,g the last week of September.-325 saU, mackerel,
between Cape Cod and Portland, Me. ,. 25 sail, mackerel, off Nova Scotia and in Gulf of St. Lawrence.
35 sail, halibut, on the Grand Banks, in latitude 440 to 440 12', longitude 490 12' to 490 25'. 50 sail,
codfish, on the Grand Banks. 140 sail, codfish, on Geor~e's and Brown's banks, in latitude 41o to 430,
longitude 65° 30' to 69°. 5 sail, codfish, off Nova Scotia. 175 saH, ground-fishing, off New England
coast. 50 sail, herring, off New England coast.
•

l.O.-NE'V ENGLAND FISHERIES IN OtJTOBER, l.SS:i.

By W. A. WIL<JOX.

October 3, the month opened with strong NE. winds; to-day, a
dense fog, light rain, with thunder and lightning; very few mackerel
taken the past week; 200 sail of the fleet are to-day detained in the
harbor at Gloucester. On October 6 some good fares of fine mackerel
were taken between Newburyport and Thatcher's Island. Among the
vessels reported we notice the schooner Fannie Belle, 190 barrels; Lizzie
1\laud, 240; Onward, 80; Henry W. Longfellow, 80; Mystery, 260; Ellen
:M:. Adams, 100; James and Ella, 300 barrels, the latter taken in Ipswich
Bay. The fishing fleet are once more detained in this anrl other ports
by high winds and rough weather. October 8 was a fine day, in which
the fishing fleet were all busy. Between Eastern Point (just out from
Gloucester Harbor) and Thatcher's Island 300 sail and three small
steamers were busy in the catch of mackerel. The fish were of good
size, mostly No. 2, and quite fat. From the bluffs at East Gloucester
thirty seine boats were at one time counted, all busy taking fish. The
catch for the day amounted to 6,500 barrels. Fift;r vessels made hauls
that averaged something over one hundred barrels each. This was the
largest amount taken in any one day during the month.
October 9, the fleet worked. over to Cape Cod, remaining off Cape
Cod and in Barnstable Bay during the month. At times quite a body
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of mackerel was found, and many vessels made good hauls. Much
time was lost from stormy weather; the aggregate catch of the month
was not up to expectation, and vessels began to leave for home ports.
At the close of the month 150 sail had given up the catch, and about
the same number remained for a short time longer.
Gulf of Saint Lawrence.-A few vessels from Massachusetts have remained about Prince Edward Island. Much of the time the weather
was unfavorable for fishing, and but a very small ~mount was added to
the catch. We quote from a letter received from Georgetown, Prince
Edward Island, dated October 20: "Mackerel kept on the north side
of the island this year, and scarcely any were taken on this side by
boats or vessels. We can report this season as ·one of the worst and
most unprofitable in the history of the fish business for our fishermen.
We do not hear of any mackerel having been taken during the past
two weeks."
Gill-net jishing.-As the schools of ground fish begin to draw in near
the coast, the first of October finds the gill-n;t fishermen on the grounds
wit~ these nets that are now so· generally used by the shore fishermen.
Only a few years ago they were unknown to the American fishermen.
On being introduced by the U. S. Fish Commission, in 1878, the shore
fishermen soon saw the many advantages and value of them, gradually
giving up the hook and line for gill-nets.
October 7, tbe first gill-nets were put down this season. Six nets
were set on Brown's fishing-ground, 7 milc:..s from Gloucester. These
nets were hauled the next day, the catch being 1,000 pounds of. codfish
and 100 pollock that weighed 2,400 pounds; the pollock by gill-net
catch averaged 24 pounds each. A. few sail hand-line fishing on the
same ground took but few fish, none of their pollock of over 12 pounds
weight. Soon the hand-line fishermen gave i\i up. The catch by gillnets increased daily, the :fish coming in abundance, and more vessels and
nets being engaged. The aggregate catch for the month amounted to
2, 768,790 pounds of pollock and 112,770 pounds of codfish. . The fishermen engaged in this catch live mostly at Gloucester ; they leave h'ome
between 3 and 4 o'clock in the morning; having only 12 to 15 miles
to go, they arrive on the fishing grounds at an early hour, run their
nets, taking from 6,000 to 8,000 pounds of pollock and 1,000 to 3,000
pounds of codfish; are back in port, fish sold, and money received for
same before dark, the fisherman averaging from $3 to $5 each for his
day's work, spending his night at home, and being off again the next
morning. This of course applies only to the time when the weather is
favorable and fish remain in this immediate neighborhood. Another
month will find fish and fishermen moved from their present location of
Half-way Rock into Ipswich Bay, where the gill-net cod-fishing will be
carried on during the winter.
Codfish receipts at Gloucester <;luring the month aggregate 5,107,372
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pounds of cured fish, direct from the several fishing-grounds, against
4,567,700 for the correspondin.g month of 1884. The Grand Banks fleet
have nearly all returned, bringing full fares. The amount landed at
Gloucester by the New England shore fleet, 235,135 pounds, is a large
increase over the corresponding month last year, in which only 82,700
pounds was landed. The catch on George's Bank was light, caused
largely by want of good fresh bait. The amount landed during the
month was 1,964,000 pounds, as against2, 735,000pounds in October, 1884.
Halibut receipts at Gloncester during October, 1885,742,170 pounds;
during October, 1884, 729,000 pounds.
The vessels that fished ofi' Greenland and Iceland for halibut, with
one exception, have all returned. There having been much bad weather,
they took only partial fares. .S chooner .Alice M. Williams, of Gloucester,
after securing her trip, on September 5 struck a rock off the Icelanll
coast and was soon a total wreck. The particulars, as given by the
Boston Post, for November 17, 1885, are as follows:
• ''Capt. G. W. Pendleton, of the wrecked fishing schooner Alice M. ·
Williams, bas just returned borne after a terrible experience of privation and hardship.
'"We left Gloucester,' he began, 'the latter part of July for Iceland,
halibut fishing. We were the last of the fleet to start up for the season,
and we had a very good catch, so that by the first of September we
were nearly full with some of the finest fish I ever saw, and were about
ready to come borne. We were, September 5, on the southwest coast
of Iceland, and about two miles from land, running before a brisk breeze,
when all at once the vessel struck hard and fast. The weather was
quite cold, and as the schooner struck on the rocks the seas made a clean
breach over her. We launched our dories, saving some of our clothes
and all the ship's instruments and charts.
"'The scene of the wreck was about two miles south of Bildall, and
the rock was not laid down on the chart. We pulled to Bildall, wbich
is a small Iceland town, composed of a series of mud buts, yelping dogs,
shaggy ponies, miserable men and women, and a small army of dirty
children. We could not get much to eat, for the poor creatures had
very little for themselves, but we found that the only means of getting
out of the country was by traveling thirty miles over the snow-covered
mountains to a place called Thin gyri, where, if we were expeditious, we
would be in time to catch the last steamer of the season for Scotland.
After a great deal of coaxing, threatening, and wrangling, I succeeded
in getting possession of a little Iceland pony not much bigger than a
.rabbit, to the back of which I strapped the ship's instruments, and with
a guide, who wanted all the money I had for his services, we started on
a journey which, though not very long, proved to be one of the most
severe and uncomfortable I- ever experienced.
"'We left Bildall early one morning and set out bravely for the high-
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lands, but night found us scarcely ten miles· from our starting-point, in
a thick snow-storm, and with the weather intensely cold. We lay down
in the snow, but could not sleep; it was so cold, and although our traveling over the jagged rocks and drifting snow had made us weary,
we were obliged to keep stirring in order to keep warm. The next
morning we again started up the mountain. It had stopped snowing,
but the cold increased as we ascended, and our party was pretty well
used up. We did not halt the second night, but pushed on and arrived
at Thingyri the next morning. This place was somewhat more of a
town, and could boast of a few European residents, all Danes, however.
One gentleman, in particular, a Mr. Gram, who makes yearly visits to
Iceland to trade, kindly volunteered to lend me $850, without which we
could not have got out of the country before next spring. We we~e
ebliged to wait at this place twenty days before the sailing of the
steamer on which we were to embark for Scotland. My men, fourteen
in number, had to sleep in the little round huts of the natives. Before
the steamer arrived one of the men was taken very sick, and we haile~
the arrival of the craft which was to take us away from this desolate
shore with great pleasure, thinking our sufferings would soon be at an
end. We landed at Granton after a twe'nty days' passage from Iceland,
and went at once to Edinburgh, that being the nearest consulate.
There were two other shipwrecked crews landed at the sa~e time, a
Danish and a Norwegian, who applied to their respective consuls for
aid, and were met with immediate and full relief; but the American consul turned a deaf ear to our pressing wants. I then left him and· was
glad to get to Glasgow, where I immediately laid my case before Mr.
Underwood, the American consul at that place, who approved my bill,
gave me money with which to, reimburse Mr. Gram, bought us clothing, and gave the men six shillings apiece and a passage home'"
Stormy weather the past month bas much of ~he time detained the
:fishing fleets in the nearest ports. As the season is fast drawing to a
close, and with the mackerel in the best condition, time lost by detention is most severely felt. Our New England fishermen have been fortunate in having their losses of the month mostly confined to detention
in the nearest ports during stormy weather.
On October 12 a severe gale off the Labrador coast was very disastrous to life and property. The fisheries off the Labrador coast the past
season having in many cases proved a failure, the great loss by this storm
is said to have been caused by the fishermen remaining out much later
in the season than usual, being in hopes of helping out their catch from
the great ~bun dance of mackerel that were off that coast. We have in
previous reports noticed the unusual and great quantities of mackerel
off· the Labrador coast this season. In past years they have seldom
been seen and no attention paid to the catch, the natives scarcely thinking them a food-fish, or worth saving.
~
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Receipts of fish at Gloucestm·, Mass., in Octobm·, 1885.
Fares. Mackerel.
• Herring.
Codfish.
Pollock.
Haddock.
From---------11------------------1-----1---New England shore.........
130
Gulf of Saint Lawrence....
13
George'sBank..............
90
Brown's Bank..............
5
La Have....................
7
NovaScotia, Cape Shore....
11
Nova Scotia, Cape Shore*...
1
Grand Banks . . ... .. .. ......
27
Grand Banks*..............
1
Greenland, Flemish Cap....
1
NewEng:landshore,trawl..
38
NewEnglandshore,hand-line
35
NewEnglandshore,gill-nets
201
New England shore, nets... ........
Total . . . . . . . . . . . . . . . . . .

I

From-

560

Barrels.

Barrels.

Pounds.

Pounds.

PounilB.

25,662 ............... ...••..••...••••..••.•.••••••.•••••
5, 293 ...•.................•••.•..•.•.•••.••..••••••••••
...•........•............... 1,964,000 .•.•........ . ..•..••••••
...•.. .•... .• . . ... . . ... . . ...
143,000 .••••.•••....•.•.•••••••
•••••••••••••.•••..••••..••..••....•....••••••••••••.•••••••••••

.••.•••••..••. .•••.. ••.•.•.
581,667 ..•..••...•.
36,667
.•...•..•..••. .•••....•..••.
40,000 ...•...•••...•••••••••••
•• • . . . •. .••••. . . .. . •• . ...••. 1, 930,000 .••••.....•..••.•••.••••
. •• . . . •. . . . . .. . ••. . . .. . . . . ..
40,000 ..........•..••...•..•••
.••.••••..••.. .••.. ... ...•..
60,000 .•••...•.....•••••••••••
.•...•.....••..••••..••..••.
235,135
32,000
37,667
.....••••.•••. .••.•••..••••.
800
342,000 ..•.•.••••••
..........•.•. •••••••••.....
112,770
2,768,790 .•••••.•••••
....... .......
4, 321 .•••••.•.•..•••••••••••....••..•••••
30,915

Hake.

4, 321

Halibut.

5, 107, 372

3, 142, 790

Cusk.

Swordfish.

74,33'

m!k!:eJ.

- - - - - - - - - - - - - 1 - - - - - - - - - - - -----1·----1----Pounds.

~:g!,~~~S ::::.:::::::::::::::::::::: ::~~::: :::::::

Pounds.

6~: ~~g

PounilB.

Pounds.

Barrels.

::::::::::::
......~~-~~~::::::::::::
.•••••••••••
488 .•..•.•..•••

La Have ............ ...... .......... .•......••.••.
100,000
Grand Banks ....... ...... ...••. .... .•....•...•...
532,300 .•••..••••...•••....•.•..•••••••••••
Greenland, Flemish Cap ............ ........ ......
40,000 ..•..•...•..••••••.••...••••••••••••
New England shore, trawl.. . . . . . . . .
282, 002 . . • . . • • . . • . • • •
4, 500
2, 860
250
1-----1------1·----- - - - - - - - Total ........................ .
282,002
742,170
4,500
4,479
250
*British vessels; fish paid duty.
Other receipts: dry fish, from Maine, 4,975 quintals hake, 1,970 quintals cod, 300 quintals haddock,
11,000 boxes smoked herring, 450 barrels pickled herring; fresh fish landed from market vessels and
small boats, 70,000 pounds hake, 47,000 pounds cod, 15,000 pounds cusk.

l.l..-NEW ENGLAND FISHERIES IN NOVEMBER, l.88:i.

By W. A. WILCOX.

November brings in most of the fishing fleets that have been at work
during the season. The mackerel, Grand Banks cod-fishery, shore herring, and eastern or Maine shore fisheries are over. From this until
spring few ports except Gloucester will have any vessels on the fishing
grounds.
Fish have been fairly abundant, and the catch, mackerel excepted,
will show a gain of most varieties over that of 1884.
During the entire season the demand has been very moderate; competition, sharp; foreign importations, notwithstanding the duty, quite
large. Prices so low that the season has been one of disappointment,
with small if any profit.
The late or fall catch of mackerel was very light; at times quite a body
of fish was found in Barnstable Bay and off Cape Cod, but high winds
held the fleet in port much of the brief time while the fish remained, and
only a small amount was added to the catch. The middle of the month
found the catch given up by all except four vessels that were off the
Nova Scotia shore; the latter all arrived during the month without a
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barrel of fish, having been in provincial waters six weeks. On N ovembm
21, the last one of the mackerel fleet, the schooner Spencer F. Baird,
arrived from a six weeks' cruise in the Gulf of Saint Lawrence and
along the Nova Scotia shore, her trip being an entire failure, not taking a single mackerel; they reported much rough weather and the only
mackerel seen were a few taken in nets by the Nova Scotia shore fishermen. The late fall catch off the Nova Scotia shore was almost an entire
failure to the native fishermen as well as to American seiners. The full
returns have not been received; enough are at band, as reported on
arrival, to show a decrease of about 85,000 barrels from that of the New
England fleet in 1884.
Shore herring remained from the last of September to November 8;
the catch was the largest for years; with full preparations, more than
double the amount taken could have been secured. The catch about
Cape Ann was as follows:

Location.

Boats.

:Men.

Nets.

Herring.

-------------------1-----------Gloucester .....•...................•.......•••. :.............

17

Lanesville...................................................

45

~i;:tnocto:;e~:: ::::::::::::::::::::::::::::::::::::::::::::::
Total ....................................•.............

l~

1

34

104

Barrell.
3,876

45

150

2, 800

~~

~~g

~: ~~~

-ui3"~-579~~

Boats from Gloucester were larger and carried mo~e nets than others
mentioned.
Pollock were nearly all taken by gill-nets; aggregate 1,923,500 pounds,
against 965,000 pounds the corresponding month last year; gain during
November of nearly one million pounds.
Much of the time the past month fresh bait bas been scarce, resulting
in a decrease in the George's Bank and shore catch ; squid have been
abundant on La Have and Brown's banks; fish plentiful; good fares secured, the aggregate receipts of codfish at Gloucester being 2,978,424
pounds, against 2,223,000 in November, 1884.
Halibut receipts show a large gain. November, 1885, 658,100 pounds,
against November, 1884, 108,400 pounds.
Mackerellanded at Gloucester in November, 1885,6,564 barrels; while
in November, 1884, it was 13,306 barrels.
Fortune Bay herring fleet will not be so large as last sea;:;on, numbering then 22 sail. Schooner Commonwealth, of Gloucester, the first
and only one to sail this month, left on November 21. The first to sail
in 1884 was on November 24.
The most severe and longest storm for many years, extending the
entire length of the coast, began in this section on Saturday p. m.,
November 21, and continued until Thursday night, November 26. Although much of the tim_e the wind blew a gale, very little damage to
the fishing vessels or other shipping has been reported. Vessels from
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Grand, La Have, and George's Banks arrive in good order, and report
rough weather, but not severe or anything like what it was near land.
The gill-net fishermen were severe sufferers by the storm, and it is
the first time since the introduction of the gill-nets that they have met
with any serious loss. Twelve sail report a loss of 132 nets, with anchors,
buoys, &c., of the aggregate value of $2,658. Most of the nets lost
were off Half-way Rock, on rocky bottom, in 24 fathoms; in Ipswich
Bay a few were lost, on smooth bottom, in 15 fathoms; others in 30
fathoms were not damaged.
Receipts of fish at Gloucester, Mass., in November, 1885.
From-

Fares.

~:~f- Codfish. Halibut. Pollock. Hake. Haddock. Cusk.

---------11----~-----------------

Massachusetts shore, gill-nets
George's Bank ....•..... _...
Grand Banks . . . . . • . . • . . . . . . .
Grand Banks, British* . . . • . .
La Have Bank...............

~~E!~~ B~~ir- ~ ~ ~:::: ~: ~ ~ ~ ~ ~:
0

Bbls.

Pounds. Pounds. Pounds. Pounds. Pounds. Pounda.

432 . • . . . . . .
336, 624 .. -...... 1, 923, 500 ..... - ..•••...............
43 . . . . . . . . 1, 015, 000
11, 000 ................•.................•.
18 . . • . . . • .
200, 000 541, 800 ..•...............................•.
1 . . • . . . • . . . .. . . . . . .
52, 000 . • • • . . . • . . . . . . . . . . . • . . • • • . . . ...... .
18 . .•.. .. .
677,000
47,000 ................................... .

2i ::::::::

6~~: ~~ .... 6," 3oo :::::::::: :::::::: .... ~~·-~~~ ::::: ~::

New England shore...... . ..
23.. .. . . . .
12,000. ••. . . . . . .•.••.. .. . 113,000
33,000 18,500
Do.....................
42
4, 999 .................. . ......... . ......................... .
Gulf of Saint Lawrence... . ..
10
1, 565 . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .
33, 800 . . . . . . . . .
18, 000 50, 000 . . . . . . . . . .
8, 000
Small boats...... . • • • • • . . . . . . ,. . . . . . . . . . . . . .
Total ...•.•.•.• : ..•....

609 6.564_~ 65s:lOo ~ 163,0o(i~~~26;5oi)
*Free of duty.

Other receipts: From Maine, 110 barrels of herring, 2,374 quintals of hake, 230 quintals of haddock;
from Rhode Island, 900 barrels fish oil. Imports from the provinces: 1,950 quintals hake, 24 quintals
pollock, 2,600 boxes smoked herr_ing.

1~.-NEW

ENGLAND FISHERIES IN DEVEDIBER,

lSS~.

By W. A. WILCOX.

During most of the month the weather was unfavorable for fishing,
there being high wind and sea and a succession of gales. The small
ari:wunt of fishing that was attempted on George's Bank and off the
New England coast was accompanied with severe and many losses to
nearly all engaged~ The gill-net fishermen have not been able to fish
one-half of the time, and have suffered severely in the loss of nets.
Receipts of the month have mostly been from La Have Bank, where
codfish of fine size and quality have been abundant ; and vessels from
there were mostly outside of the severe gales, suffered but little, and
arrived with good fares. Squid were found in great abundance on La
Have Bank, furnishing plenty of the best of bait. This was very fortunate, as most of the weirs were damage~ by storms or taken up, and
little bait could be procured along the coast.
On December 7 a severe gale badly damaged weirs, nets, and all fishing property that was exposed. From December 25 to 27 the most
s~vere gale for many years extended the euti:r~ length of on1· A.tl~utic

46

BULLETIN OF THE UNITED STATES FISH COMMISSION.

coast, as well as far inland. This is remembered as the "Christmas
gale." The following fishing vessels and lives were lost: Schooners
Cleopatra and four men, Racer, Adelia Hartwell, and I van hoe. Three
men were lost from the schooner Lizzie Griffin and one from the Lillian
Baxter. Total, 4 vessels and 8 men, from Gloucester. The Portland
schooner Breeze and the Nova Scotia schooner S. E. Killam, and master,
were also lost in the same gale.
.All vessels that arrived for some time reported the roughest weather
for many years, and most of them were more or less damaged. The
Grand Banks halibut fleet were outside of the gale and arrived in good
order. They experienced rough weather, arriving with small fares.
During the month weir-fishing was finished until spring. On account of
the many storms and much damage, it has not been very profitable.
The ten weirs located near Provincetown report as follows: Put down
April 20, taken up December 12, during which time they caught as
follows:
Kind of fish.
Mackerel, cured . ......... -.... barrels ..
Mackerel, sold fresh ...•••...•.... do .. .
Hel'l'ing, cured ................... do ... .
Herring, sold fresh ..•. - ••. - .• : ... do ... .
Squid ........... . ................ do ... .

Quantity.
792
975
1, 075
3,550
1, 670

Kind of fish.

~f~~ls~~~~-~·- ~~~ -~~~~-::::::: ~~-d~~~::

Smelts .......•......•..•...•... . do ... .
Eels ........••. -- .•.••. ---- ....•. do ... .
Flounders ...••...•.•........... . do ... .

I

Quantity.
62,300
1, 000
5, 900
2,500
10,000

Prices at the weirs averaged: herring, $1.25 a barrel; squid, $1 a
barrel; smelt, 10 to 12 cents per pound; eels, 9 cents per pound.
During the month fleets have sailed on frozen-herring trips to Fortune Bay, Newfoundland, as follows :
Schooner Commonwealth sailed November 20; schooner Cecil H.
Low, November 27; schooner Henri N. Woods, December 2; schooner
Mystery, December 3; schooner Mars Fernald, December 3; schooner
Gov. Butler, December 4; schooner Nellie M. Davis, December 4;
schooner Mary E. McDonald, December 5; schooner Samuel V. Colby,
December 5; schooner Spencer F. Baird, December 8; schooner Jennie
Seaverns, December 8; schooner Herman E. Babson, December 9;
schooner Edith S. Walen, December 10; schooner Centennial, December 11; schooner Laura Nelson, December 13; schooner Maggie and
Lilly, December 14; schooner Electric Light, December 18; schooner
William D. Daisley. December 19; schooner Warren J. Crosby, December 19; schooner .Arthnr D. Story, January 1, 1886. Total, 20 sail, all
belonging to the port of Gloucester. No other vessels from the United
States will go to Fortune Ba51 for herring this season.
The Eastport or Bay of Fundy herring fleet, from Gloucester, began
to start on their trips on December 4, the follO\ving vessels having
sailed during the month: Schooners Goldsmith Maid, .Ada R. Terry,
Volunteer, Argonaut, Annie E. Lane, Joseph Story, lVfargie Smith,
William H. Foye, Porter· S, Roberts, Frederick P. Frye, Hattie E\elyn,
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Rattler, and E. W. Merchant; total, 13 sail. A number of vessels from
Eastern ports will also engage in this branch of the business.
Very few herring have been taken during the month, tlte weather not
having been cold enoegh for freezing; and vessels are tlelayed. The
last reports from Fortune Bay were that the weather was very mUd.
The demand for all kinds of fish has been very light all through the
month, notwithstanding prices h.ave been lower on all varieties than
one year ago-a fact that may be noted that ever since the restoration
of the duty at no time have prices been as high as of late years, when
free of duty. This is large1y accounted for from the great reduction
and present low price of other leading provisions.
Receipts of fish at Gloucester, Mass., in Dectmber, 1885.
From-

Fares. Codfish. Halibut. Haddock.

Hake.

Pollock.

Cusk.

Oil.

- - - - - - - 1 - - - -- - - - - - - - - - - - - - - - - - Pounds. Pounds. Pounds. Pounds. Pounds. Pound6. BarrelB.
La Have Bank .. ...... .
51 2, 253, 000
12, 800 . . • . • . . . • . . • . . . . • • • . . . • .. . . • . . . - ••••• -- . . - •.•. -- .
Grand Banks ..•.......
20
87,000
492, 000 . • • • • • . • • . . ••••••• - . . . • • • • . • . . . • • . • • . • • . . - - ... - ••
Banquereau ••••.. . ....
1
·25, 000 .• ---- •. - ... -- .•.• - . . . . . . . . . .. . .••...•....•...•••
Brown's Bank ........ .
2
38,000
200 .••..••••. •••·•·•·•· ........................... ..
New England shore,
netters. ... . ...... .
135
398,800 ..••...•.. ·----·.... .••• .• . •• .
22,150 .................. .
New England shore,
trawlers . • . . . . . . . . . . .
35
90, 500 . . . . . . . • . .
91, 600
20, 500
2, 000
2, 000
*500
Total ....•....... -24-4--2,-86-7-,3-00- --53-0,-0-00-l--91-,6·-o-o+--2-0,-50-0-l--2-4,-1-50- ·2,000

j----sOo

.. From Tiverton, R.I.

13.-INSPE(JTION OF FISH A.ND OTHER lliA.RINE PRODU(JTS IN THE
DISTRI(J'I' OF (JOLUJJIBIA..

By CHAS. W. SMILEY.

For several years a careful inspection of the marine pro<lucts brought
into the District of Columbia has been made under the direction of the
health officer of the District. By the courtesy of that officer, Dr. Smith
Townshend, the Fish Commission has been permitted to compile annual
tables which show the trade in fresh fish in this city. Tables for 1879,
1880, 1881,1882, and 1883 will b~ found on pages 2-6 of the Bulletin for
1884; for 1884 on page 105 of the Bulletin for 1885; an ct. for 1885 on the
following page. Following is a summary table of the results:
Kinde.

1879.

1880.

1881.

1882.

1883.

1884.

---------------

~~~=~i:t::: :::::::::::::::::

259,356
1,452

378,295
3,154

315,296
2,574

411,255
834

400,564
1,646

307,832
2M

Turtles t .•.....•••..•••...••.
454
501
117
116
95
126
Clamst .•.....••••..••••••••.. 1, 167, 000 1, 384, 950 1, 131, 000 1, 219,850 1, 380,000 1, 847,900
Crabst ....................... 528, 400 682, 370 314, 800
527,001
690,372
800,200
Shadt ........................ 311, 585 320, 799 458, 368
350,292
261,478
231,111
Sturgeont .•..................
1, 200
1,176
1, 289
1, 904
1, 673
1,588
Herringt ..................... 3, 605, 984 6, 853,721 ,9, 633, 568 6,499, 865 4, 983,998 5, 640,812
224,040
243,025
226,420
Blue:fisht ..•••.•••.••.• ··· · · ·· 248, 295 371, 088 1 196, 353

~:~~~~i::::::::::::::::: :: :::
~~~!-:fi~J£:::: ::::::::: ::::::
*Bushels.

297,865 1, 051,392 .1, 044,145

•148,
.,. ,,.
.... "' I 874,465
2151 406, 138
395, 370
294, 427

619, 622

218, 512

tNumber.

229,558
271,597
334,865
283,046

284,955
214,515
274,860
383,775

320, 170
243,665
340,460
478,085

tPounds.

1885.

--330,005

··----·-··
55
1, 758,900
722,400
125,458
1,174
9, 813,544
200,330
273,975
312,985
300,915
336,904

Monthly summary of the fresh fish, oysters, tfc., inspected by the Health Officer of the Dist1·ict of Columbia during the year 1885.

~

.January. !February. I March.

Kinds.
~----------1

~:rEs~}l~~~~>.:: :: :~::: ~::::::::

April.

May.

.June.

.July.

August. !September.! October.INovember.l December.

I

1 - - - --l - - - l - - - 1 - - - 1 - - - l - - - l

29, o~;

1· ·· · ·1: i6o ·

35, 1~~ ,. · · 4ii; 875 ·

·· ·i9; iii5 -~- · ·2o; ii3o · ·· ·33; i95 -~- .. 32; 435 -~- · · ·i7; 74ii · -.. 21; s7ii · ·· · .. 21;295· ·· · .. 23; ii5.-,

~~:~k<:(:U~~b~~i :: ::~: :::: ::~: :: :::::::::: ::::::::::: ........ ~. ·--~~: ~~~- .. -~~·-~~~-

.... ~·-~~~ ....... "2- :::::::::: ::::::::: ~:: :::::::::: :::::: :~:::: ::::::::::::

i§~~~~~f;:t:tfY m~~~E mHH :::::::~;: ::::;~~ ::::::m :__:J~
'Tailors, saltwater*f.............

. . . . . .. . . . . . . . . . . .. . . .. .. . .. . . . ... . . .. .. .

i§kiti~~~~~~~t:::::: ::::~;~: :::::;~;~: ::::::~;:
b Or grunts or pigfish.

cOr striped bass.

50, 760

::_!ii
36, 820

---~Jii -----~:-~1 _::y~i: mHH: ~~~~~mL
30, 905

53, 545

26, 100 ...................... ..

::::::::::::20: : : : :; : : : : ; ::?:~:: :::~:~}~: --';:;~ ::::::~~:1:::::;;~;~:

*Reported in bunches, but here reduced to pounds,
on the basis of 5 pounds to the bunch.

a Or big-mouth black bass.

2, 200

_

Total.

to
q

1----

<Chul•s of North Carolina*a......
3, 675
1, 800 . . . • . . . • . .
560 . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
555 . • . . . . . . . .
6, 650
5, 400
cClams (number).................
1, 200 . . . . • . • • • . . . . . . • . . . . . . • . . . . . • . 323, 000
408, 700
449, 000
438, 000
133, 000
6, 000 .•••••......••••••••••••
Crabs(nnmber) ...................................................•...... 176,900 197,200 145,400
119,000
81,600
2,300 .••.•.......••••...••...
\(Jroakrrs* ....................... .......... ........... .......... .......... ..........
1,340
300 ...•..............................•....•.....•......••..
iDrumfish (number)......................................................
9
2 ..........
2 ...... ......
3 ..••••.......••••.......
Eels*....... . . . . . . . . . . . . . . . . . . . . .
505 .. . • • • . • • .
380
10, 940
8, 095
1, 995
1, 600
1, 375
1, 900
2, 875
3, 875
3, 060
Herrin~ (number) ................. :. . . . . . . . . . . . . . . . . .
42, 912 5, 803, 703 3, 912, 086
54, 843 . . . . • . . . . . . . . . . . • . . . . • . . . . . • • . . . . . . . . • • • • . . ••••....•.....•.......•
Hogfish*b ............... ........ ...... .... ........... ....... ... ...... .... ...... ....
105 ..•...........••..................•....... . .•••••.........•.....•..
Mullet.,, fresh water* . . • . . . . . . . . .
6, 215
1, 965
5, 270
4, 205 . . . . . . . . . . . . . . . . . . . .
1, 280 . . . . . . . . . .
380
4, 815
5, 490
3, 780
.Oysters (hnshels)................
42, 850
22, 490
27, 900
14, 320
750 . . . . . . . . . .
420
600
24, 325
70, 050
70, 700
55, 600
Perch, white*...................
1, 270
2, 425
25, 500
39, 7.15
4, 080
5, 305
10,365
6, 550
11, 785
28, 265
32, 275
12,785
Perch, yellow*...................
16,720
7, 410
17, 665
24, 650
215
1, 225
785 .. • . . . . . . . . • • .. . . . . . . .
3, 665
7, 775
13,525
!Pike*...........................
4,145
2,615
9,315
7,375
1,600
835
1,840
110 ............
7,fl95
8,965
7,265
Rockfish*c . . . . . . . . . . . . . . . . . . . . . .
4, 245
1, 230
14, 280
40, 195
fi, 130
23, 270
39, 760
23, 160
29, 340
41, 815
53, 880
23, 610
Scup (nurnber)d................. .......... ........... .......... ..........
100
391
80 ...................................................... ..

d Or scuppaug or porgies.
e Or hickory shad or tailor shad.
fOr bluefish.
gReported as gray trout [or squeteague].
hOrmudshad.

00

107
312,985
18, 640
1, 758,900
722,400
1, 640
16
36,600
9, 813,544
105
33,400
330,005
180,320
93,635
51,960
300,915
571.
125,458
2
1,133
3,968
42,205
1,174
5, 768
200,330
88,190
74
55
34,055
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14.-NEW ENGLAND FISHERIES IN JANUARY, tSS6.

By W. A. WIL(JOX.

With the New England fishermen . January may be called the vacation month of the year. Of the fifteen hundred and odd vessels that
during the past year were engaged on the fishing grounds, extending
from the Gulf of Mexico along the American coast to distant Greenland
and Iceland, only a comparatively small number are engaged during
midwinter. The crews can then rest, travel, or engage in such work
ashore as can be found. Many of them may be met at the country
store or at the fishing station talking about and comparing notes of
the previous ye~r and of former years. Or he may be found with pencil and tools drafting and modeling what he 6xpects will be an improvement on that which is now generally known as the finest fishing
vessel of the world. Others are away in the far West, sometimes on
the Pacific coast, often settling down in new homes and helping to
develop the resourc~s of the nation. In some cases he may be found
as the country school-teacher or as a yillage pastor. He easily adapts
himself to time and circumstances. Gloucester alone, of all New
England ports, actively follows the winter fi'sheries. During most of
the month the weather has been rough and unfavorable for fishing, arrivalR few and receipts light, yet in excess of the corresponding month
in 1885. On January 8 and 9 another severe storm, although not so
long, was nearly, if not quite, as severe as the one of two wee~s previous.
The following vessels were lost from the fishing fleets: From Gloucester, schooner I. H. Higgins, vessel lost, crew saved; schooner Hyperion,
with a crew of 12 men, sailed December 7; schooner Mabel Dillaway,
with a crew of 16 men; sailed on December 20, was not seen after December 25. The last two mentioned vessels, with all hands, have been
given up, and are supposed to have been lost in the gale of December
25 to 27.
The schooner Gertie Freeman, of Newburyport, was wrecked Qff New
Castle, N.H.; crew saved. Schooner Nimble, of Boston, was lost on the
Graves just outside of Boston Harbor.
The schooner Alice M. Gould, of Portland, Me., was wrecked off Jordan's Point, Me..
In addition to the above-mentioned losses to the fishing :fleet, many
coasting vessels were lost, and nearly all vessels that were exposed received more or less damage.
Probably no other industry carried on in this country shows yearly
such a large loss in life and property as the New England fisheries.
Bull. U. S. F. C., 86--4
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Gloucester alone bas the sad record, from 1830 to 1882, fifty-two years,
of 419 vessels and 2,249 lives, an annual average of 8 vessels and 43
lives.
Fortune Bay, Newfoundland~ herring jishery.-Tbe schooner Cecil H.
Low, of Gloucester, was the first arrival with a cargo of frozen herring_,
having sailed from Newfoundland January 15, arrived the 22d, with
400,000 lierring. She reports the weather very mild, herring abundant;
a large amount taken, but for want of freezing weather thrown away.
Other arrivals from there during the month: Schooner Commonwealth,
380,000; Henri N. Wood, 300,000; Electric Light, 400,000; and one British vessel, schooner Annie Robinson, 350,000. The last two proceeded
on to New York for a market.
Bay of Fundy herring.-The fleet for frozen herring remained idle
during December, waiting for freezing weather and more fish. During
the past month the catch bas improved, and suitable weather for freezing has enabled the following vessels to load and arrive at Gloucester:
Name of vessel.

Date of arrival.

~~f~!~t.:i~~: :::::::::::::::::::::::::::::::::::::::::::::~ ~:::::::::: ~:;~:~; ~:
Goldsmith Maid ·-----. --·---·. ------------- .••..••. ------------ .•.. --.--- January 14

Number of
herring.
140,000
218,000
240,000
180,000

The arrivals from Fortune Bay a,nd the Bay of Fundy find a ready
market for cargoes, which are largely used for fresh bait as well as for
food. The price is the same for fish from either place, ranging from 75
cents to $1.25 per 100 by actual count.
The Ipswich Bay cod fleet have found :fi.s h quite plentiful, but have
bad only a Jew days of suitable weather for fishing. Vessels engaged
during the month: 20 sail with gill-nets, and 25 with trawls. The
former have suffered severe losses in the numerous gales, many nets
being lost and others being badly damaged. The catch is nearly all
sent to the Boston market fresh, being landed at the nearest ports
accessible to the railroad. The amount of co.dfish landed by this fleet of
netters during the month at Portsmouth, N.H., was 99,000 pounds, and
at Rockport, J\<fass., was 45,000 pounds.
The Grand Banks halibut vessels arrive with light fares, that find
quick sale at good prices. They report much rough weather and high
seas, but no gales or severe storms like those off the New England coast
and George's Bank.
The new year opened with a dark cloud over the fishing industry.
One storm was scarcely over before it was followed by another. The
coast was strewed with wrecks, and many lives were lost. In addition
to which the agitation of the fisheries question by Congress, and
doubts and uncertainty for the future, all had a depressing effect, and
little courage was felt to engage in the business for the new yea:r.

·•
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With the close of the month a much better feeling is shown; disasters
and losses of the past are not thought so irreparable, as long as there
is a prospect of some protection being giving the industry by the General Government.
.Receipts of fish at Gloucester, Mass., January, 1886.

I

La Have Bank...................
Grand Banks.....................
Brown's Bank....................
Banquerea11 ,.,.... ....•. .••••••••.
Western Bank...................
George's Bank...................
Ea~tport-, Me.....................
Fortune Bay, Newfoundland.....
Fortune Bay, English............
New England shore, netters......
NewEnglandshore,trawlers ....
Maine . . . . . . . . . • . . . . . . . . . . . . . . . . . .
Tiverton, R.I ... . . . .... .. . . . .. .. .
Total .........•.......... __

Pic~led I

I

Frozen
Fares. Codfish. Halibut. Haddock. herring.

From-

Pounda. Pottnda. Pottnda.

herrmg.

Oount.

Oil

·

Barrels. Barrels

5
210,000
2,000
...•...••...........
14
463,700 ••••••.....•.•.•.......................
3
111,000
11,000 .•................••...................
1
25,000 .•..••......•..........................
1
30,000
6, 000 ...................................... .
7
112,000
10,100
5, 000 ............................ .
11 .....•................••••.•.. 2,531,000 ................. .
4 •••••......•••.•.••..•••••.••. 1, 480,000 .•.•.•............
1 . .•. .. .•. . .•..... •• . .•.•.•.. ..
350,000 ................. .
11
40, 000 .••••..••..•..••......••........•................
4
7,000 .•••••.••.
10,000 .•.•.........................
1 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .
220 ....... .
1 . .. . .. . .. . .... .. . . .. .•. .•. . . . . ...... .. .. . ..........
225

.J---;j4 5iO,Oo"Oj5i7.soo '""15,00014,

361, ooo

I

220

-225

1a.-TH.E FISHERIES OF CANADA. IN 1S84.*

GENERAL REMARKS ON THE PROVINCES.

Nova Scotia.-The returns show that the fisheries of this Province do
not only maintain the improvement of the last few years, but they show
a large increase over any former year. While this improvement embraces nearly all kinds of fish, it is most marked in cod, mackerel,
herring, salmon, and lobsters.
The encouragement offered by the bounty has largely incrAased the
number of vessels and boats engaged in the deep-sea and shore fisheries.
New Brunswick.-From this Province the returns show a large increase in the yield of its fisheries. A most gratifying feature is the
general improvement in the salmon fishery, which extends to ·almost
every district in which this fishery is pursued. Smelt, herring, anu
lobsters show increased catches. Shad and alewives also share in the
general improvement, but the sturgeon fishery shows a large falling off
from former years. In some districts the herring fishery was not so
productive, while in others it shows a largely increased catch. This is
no doubt due to the erratic movements of the schools of this fish; which,
while never leaving our coast, change their habitat according to temperature, weather, and the location of their favorite food.
Quebec.-The late date at which the ice left in the spring, and the
stormy weather which almost constantly prevailed in the Gulf during
"Extracts from the Annual Report of the Department of Fisheries,
Canada. for the year 1884.
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the fishing season, bas caused a considerable decrease in the catch of
almost all kinds.of fish. The decrease in the catch of salmQn on the
south shore of Gaspe and Bonaventure is, however, counterbalanced
by the increased catch on the north shore.
More interest than usual was taken in the mackerel fishery, and considerable outlay was made by local fishermen; but unfavorable weather
doubtless affected the movements of the schools, which did not go to
the west of Cape Breton, and the catch made was inconsiderable.
The inland fisheries show a large decrease a.s compared with the
catch of 1883. This falling off, which was noticeable in almost every
kind of :fish, is due more to a prevalence of contrary winds and stormy
weather than to any scarcity of :fish.
Prince Edward Island.-The stormy and unfavorable weather which
prevailed in the Gulf extended also to the straits, and bad the same
effect on the island fisheries. The returns show a large falling ·off in all
kinds of fish, {he decrease being most marked in mackerel. The single
exception is the lobster fishery, which, contrary to general expectation,
has been good, and the returns show a considerable increase over the
very large catch of last year.
The enormous extent to which this fishery has been developed and
the constantly increasing number of factories and fishermen have led to
much confusion. It will soon be necessary, in the interest of the fishery, as well as of the fishermen and packers, to bring it under the more
·
efl'ective control of the Department.
British Columbia.-The returns from this Province show a large decrease in the salmon catch of the Fr~ser River, where only six canneries
out of thirteen were in operation. This result was. not due to any
scarcity of fish, but to the large quantity of preserved salmon on the
market and the low prices obtained.
A fish hatchery, measuring 100 by 40 feet, was built during last season on the Fraser River. It will easily accommodate 3,000,000 quinnat
salmon eggs or 5,500,000 saw-quai [or '' suk-kegh," a name for blue-back
salmon~] salmon ova. By doubling the trays, double this number of
eggs can be laid down. The catching of parent salmon began about
the beginning of July, and by the close of the season 3,000,000 eggs
were on the trays. The operations were highly sueces~ful, and reflect
credit upon the officer in charge, Mr. Thomas Mowat.
Ontario.-Tbe total value of the fisheries in the Province of Ontario
is reckoned at $1,133, 724.26. On Lake Superior, Lake Huron, and
Georgian Bay the individual catches did not much exceed those of last
year, but the number of fishermen was larger and the aggregate yield
consequently increased. The severe stormy weather which prevailed
during the first part of November greatly interfered with the fishermen's operations by damaging or destroying a large amount of twine
and driving the runs of fish off the reefs; but, on the whole, the result
w~s satisfactory.
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PRODUCE OF THE FISHERIES.

The total value of the fisheries of Canada for the year 1884 is reckoned aA follows :
Nova Scotia.·----·----··-----···--·--------·----···-----·-······---- $8,763,779 36
3, 730, 453 99

New Bruns wick._~ __ ... _••..• ___ •.•• _•••• __ ••.• __ ••. ____ ..• ___ . . . . . •
Quebec·----------·--~--- •.•. ·----·---· •••..•.. ·----· •••••. ·---.....
British Columbia ...••.••••..•... ·--------·------ ••••••.•••••.... __ .
Ontario ............ _. _... _••..• _. _.. __ .. _. __ .... __ •.• __ • _.•• ___ .. _..
Prince Ed ward Island. ____ . _.....• __ .. __ .. _....• _..••••. _. _. _.••• _..

1, 694,560
1, 358,267
1, 133, 724
1, 085, 618

85
10
26
68

Showing a total value of. .. _•.... __ •.....•..•..••..••• _. . • . • • . 17, 766, 404 24

as against $16,958,192.98 in 1883, an increase of $808,211.26.
This is exclusive of the quantity consumed by the Indian population
of British Columbia, and also of the yield of Manitoba and the Northwest Territories, from which, although steps have been taken to supply
the information in future, no reliable data are available for the present
report.
The following table is valuable for its recapitulation of the yield of
the different kinds of fish throughout Canada during 1883 and 1884,
with a comparison of the products of these years:
The yield and value of fisheries in the Dominion of Canada fo1' the years 188:3 and 1884 .
1884.

• 1883.

Kinds of fish.
Quantity.

Value.

Cod" .......••..•......•.••...• ·•..•..•••.. cwts .. 1, 074,914 $4, 507, 110 25
Herring:
•
Pickled ..••••...••................. barrels ..
443,611
1, 825, 355 50
Smoked ..............•.............. boxes .. 1, 247,660
311,915 00
Frozen ............................ number .. 20,875, OuO
125, 100 00
Preserved or fresh .•.............. pounds ..
7, 968
956 16
Lobsters:
1, 889, 265 71
Preserved ...•....••................... do ... 13,364,020
29,310 00
PreserYed ....•.••.•....•..•••.••••••. tons ..
964
In shell oralive .•...........••...... perM .. 1, 195,120
30,678 00
Salmon:
63,901 50
6, 030!
Pickled .......•.•.................. barrels ..
44,287 20
Fresh ........•...........•...... .. number ..
117,664
262,810 44
537, 911
~~::~r~~lcin.~;;~-::::::::::::::: :::~.A~~:: 1,9,460,
1, 087, 218 35
59,909 02
Smoked ••..••••••.......•............. do ...
419,363
Mackerel:
94,853 46
702,743
Preserved in cans ..............•...... do ...
1, 234, 632 00
Pickled .•...............•.......•.. barrels ..
124,093
609,966 50
Haddock .....•..•..................•••... (:wts ..
173,092
511,983 50
Hake .......................•............... do ...
146,281
369,505 50
Pollock ...........•........................ do ...
105,573

0521

i~~~~- ~ :: ·. :·. ·.: ·.·. ·. :~: ·.::::: :·. ·.·.: ~ ~: ·.::: :t~~~e~:::
Whitefish ....•............................ do •..

~:h:A~~~~:::: :::::::::::::::::::::::::~~-~d.~~::
Sardines ............................... barrels ..

3~rs~:~. ~ ·.·.: -_-_-_ ·_-_ ·. ·. -_-_-_: ·.-_-_-_ ·_-_-_-_-_-_ ·. --~~~b~::e~:::
Alewives ...........•...................... do ...
Rake sounds ...............•......... pounds ..
Cod tongues and sounds ............... barrels ..
Shad .......................••......... number ..
Shad, salted ........................•.. barrels ..
Eels, salted ........•.............•......... do ...
Eels .......•••••.•...••...•........... nul)lber ..
Musk.allonge .....• ~ ••••••••••••...•... pounds ..

4, 744,529
4, 099
1, 862
3, 120,032
4, 180,943
15,294
37,717
50,540
37,707
115,687
1, 943
192,800
7, 076!
3, 482i
.514, ~19
:,... ~ 771,070 1

368,323
40,672
18,620
249,602
254,456
45,896
301,736
151,620
150,498
110,222
14,433
17,843
o6, 612
31,246
51,421
49,257

12
00
00
56
58
00
00
00
00
80
00
75
oo
50
90
20

Quantity.

Value.

1, 022,234

$4, 302, 454 85

493,241
1, 938,194
14,851,500
1, 049,550

2, 029, 430
484,548
89,109
42,559

15,933,283
3, 065

2, 259, 892 80
91,967 00

}

10,049
173,056

2,0Q~2681
6, 803,845
385,230

190,457
180,170
216,544
40, 073
78,635
5, 517,487
3, 546!
2, 078
3, 139, 891
6,177,410
8, 895
35,788
41,956
47,674
83,637
2,.006
128,533

'·"'I

4, 776
419,464
627,750

00
50
00
50

123,418
51,916
346,000
781,366
55,026

50
80
29
05
09

28,'194
1, 798, 487
758,245
140,255
275,222
429,481
35, 172
20,780
251, 191
370, 644
26, 720
357, 880
126,458
189,854
77,726
14.882
12; 157
61,901
42,768
41,946
39,573

03
00
70
50
50
00
00
0:1
2R
60
OIJ
00
00
50
20
Oil
17
24
41l
40
30
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The yield and value of fisheries in the Do•minion of Canadtt,

~·c. -Continued.

1883.

1884.

Kinds of fish.
Quantity.

Value.

~~~ir.~;ei:: :::::::::::::::::::::::::::: ~ ~-~~!i~:: ~: ~~~: ~~g

$74,551
105, 011
45, 361
54, 006
9, 330
62, 493
27, 562
5, 375
6, 000
627
828
17, 672
1, 530
1, 517
1, 800
4, 050

04 $1, 186,423
$75, 571 26
66
1, 771, 071
111, 452 06
00
705, 948
36, 363 40
30
1, 601, 306
80, 709 60
00
1, 638
8, 190 00
00
1, 670, 215
98, 532 90
50
15, 008
18, 760 00
00
25, 600
6, 400 00
00
2, 080
3, J20 00
00
12,000
720 00
00
155
620 00
00
3,176
12,704 00
00 - - .. -.. -. .. - ' ..... -.. .. . .
00
330
2, 640 00
00
37, 500
2, 250 00
00
2 800
2, 800 00

4,800
298
401, 726
2, 505
76, 649
72, 978
89, 886
22, 000
1, 080
10s

00
00
60
00
40
60
40
00
00

83
583, 883
4, 640
50, 070
83, 391
16, 781
45, 000
14, 400
1s
. 45, 227

332
376, 826
2, 320
25, 035
41, 695
6, 766
24, 800
1, 800
12
198, 726

00
10
00
00
50
89
00
00

225, 818
31, 500
105, 000
2, 430
215, 558

50
250, 572
00 - . . . . . . . . . . .
00 ....•. --....
00
58, 400
30 .. - ....... -.

204, 875
52, 400
110, 000
3, 504
266, 170

25
00
00
00
00

Pike ....•.••••.••.••••.••..••..••.......... do...

930,020

~~I~~~:_:·~:::·:::::::·:~:::::::·::::::::
~~~~~i:::
Barfish and whitefish . . . . . . • • . . . . . . . • . . dozen. .

: ::i: ggg

~!~f: .-~·--:·_.·_.·_.:::~::·.-:::~-----_.::·.-:·.-:::·--~-~-:·-----~:~1:::

::

Winnonish ..••.•••.•...••••.......... . number..
Tom cod ..............•..•.. . .....•.... barrels..

14, 050
21,500
4, 000
1

!~~

Whiting .....•.••..•.•.....•........... pounds..
25, 000
Eulachon, pickled .. ~ .....• . ........... barrels..
187
Eulachon, fresh ....•.... . •............ pounds..
30, 000
Eulachon, smoked .......•............. . boxes..
4, 050
Seal skins ••••••.••.....•.............. number..
9,195
Hair-seal skins .•.•.......•.......••....... do...
22, 036
Sea-otter skins ...........•......••...•.•.. do. . .
96
Porpoise skins ........................... . do...
87
Fish oils, not assorted .•••.•......•••.. gallons..
632,690
Whale oil .•............•.......•.......•... rlo . .•
5, 510
Seal oil .•.....•••..................•....... do . ..
127,749
Cod oil .•••...........•.......•............ do...
121, 631
Do~fish, porpoise, &c., oil ...•............ . do...
222,018
Dogfish oil, refined .•.....••....•.......... do...
40, 000
Clams, preserved .•••••................ pounds..
8, 640
Fish roes .•.•....•......••••........... barrels. .
46
Coarse fish .••............••••............ . do...
15, 230
Mixed fish .....•.•••••••.•................. do...
24, 546
Fish scrap, dried .•••..................... tons..
20
Fish guano ............................... . do. . .
2, 873
Fish used for bait and manure ........•... do...
25, 250
Fish sold in Halifax markets . ......•.•..•................•..
Fish sold in Victoria, B. C., markets ....•........•.•...•.•..
Fish assorted in British Columbia ..•.......................
For home consumption, not included in returns ......... •.•..

Quantity.]

~~: ~~g gg } .... _._...

Value.

166, 788 00

oo I
oo
1~~: ~~~ g~ i }
26
43, ~gg gg 1·· · ·-- 4; 422. -· · · ·66: 33o ·oo

1- - - - 1 - --- - - 1 - - - - - - - -

Total value of the fisheries in Canada ......••.•....... 16,958,192 98

FISH BREEDING IN

17, 766, 404 24

1884.

The general success of the several institutions during 1884, as given
below, will be found satisfactory, as evidencing the onward progress of
the work as a whole, although returns from some of the hatcheries do
not show as large a crop of ova laid down as in the previous year of
1883. The falling off in the quantity of eggs was occasioned by a less
number of parent salmon having been captured at some of the stations
than during the season of 1883.
There are now twelve establishments for the propagation of fish by
artificial methods, in actual operation in the several provinces of the
Dominion. These hatcheries are all at the present time (December 31,
1884) largely filled with fish eggs which have been collected at various
points throughout Canada during the spawning season of 1884. The
latest hatchery erected on the Fraser River in British Columbia was
completed only in time to receive its first crop of ova last autumn.
Particulars relative to the rearing and distribution of fry from eleven
of ·the above-mentioned nurseries during the spring of 1884 are herewith submitted in detail; likewise a deseriptive account of the quanti-
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ties and species of eggs that were laid down in each of the twelve hatcheries last autumn is given below.
The total number of young fish of various kinds hatched and turned
out of these eleven institutions into many of the rivers and other waters
of Can::.,da in 1S84 amounted to 53,143,000; and the total quantity of
eg-gs laid down in all the hatcheries in the fall of 1884 was 66,033,000.
The particular number and description of young fish bred in each of
the nurseries in the several provinces during the hatching season or
spring of 1884 was as follows:
853,000
Sydney hatchery, Nova Scotia ........•.•.....••..••••..•••.•.. salmon ..
Bedford -hatchery, Nova Scotia ... 7 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • do ...• 1,000,000
Dunk River hatchery, Prince Edward Island .....•.••....••••.... do .... 1,000,000
811,000
St. John River hatchery, New Brunswick ...•..•••••.•...•....•••. do .•..
795,000
Miramichi h&tchery, New Brunswick .•..•..••••..••••..•..•...... do ... .
940,000
Restigouche hatchery, Quebec ..•....••••.•• _•••.•••.•. -·- ...••.. do ... .
859,000
Gaspe hatchery, Quebec ...•........... ·••..••••• ·----· .•••...••••. do ... .
985,000
Tadoussac hatchery, Quebec ......... ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . do ... .
100,000
Magog hatchery, Quebec .....••••••.....•••..•••••••.... salmon trout ..
Newcastle hatchery, Ontario .•••••••..•.••.••• _•.•••••..•........ do .... 5,150,000
50,000
Newca,stle h~tchery, Ontario ..........•••..••......•... speckled trout ..
Newcastle hatchery, O~tario ...•••...•••.........••••....•.. whitefish .. 3,500,000
100,000
Newcastle hatchery, Ontario ...•.....•.•..•••.•...••.••••.. black bass ..
Sandwich hatchery, Ontario ..•.•....•••.•••..••............. whitefish .. 27,000,000
Sa~dwich hatchery, Ontario ....•...•...••••.......•.......... pickereL. 10,000,000
Total of fry of all kinds . . . . . . • • • . • • . • . . . . • . . • . . • • • . . • • • • . . . . . . . . . 53, 143, 000

These were divided by species as follows:
Salmon, Salmo salar .... . _.........•••••••.•••.••.•• .. ••••••••••••••••••. 7,243,000
Salmon trout, Salmo lacust1·is .•••••• _•••.••••.•••••.••••.•••••••...••••. 5,250,000
50,000
Speckled trout, Salmojontinalis ....................................... .
Whitefish, Goregonus albus .... •••.••••.•.•••••••••••••.••••...••••.••••• 30,500,000
Pickerel,* Ltwioperca . .•.••..•••••..•••.••••••..••.•••••••.••••.•••••... 10,000,000
100,000
Black bass, Grystes nigricans . .......................................... .
Total ........... __ •.. . . . . . . . • • . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . 53, 143, 000

The particular number and description of fish eggs laid down in each
of the nurseries of the several provinces during the spawning season or
fall of 1884 was as follows :
Fra~;er

River hatchery, British Columbia ....................... salmon.. 3, 000,000
Sydney hatchery, Nova Scotia .................................... do....
931,000
Bedford hatchery, Nova Scotia ........................ , .•••••.... do....
800,000
Dunk River hatchery, Prince Edward Island ••.••••.•.....•...... do.... 1, 2.'10, 000
Miramichi hatchery, New Brunswick .........••••..........•.•... do.... 1, 000,000
St. John River hatchery, New Brunswick ....•.•..•.••••.••••••... do....
186,000
Restigouche hatchery, Quebec ...................... _••..• __ •.••.. do....
700, 000
Gaspe hatchery, Quebec ..•......••.•.••••...••••.•.••.•.••.••••. do....
341,000
Tadonssac hatchery, Quebec ...•..•••.•..•.•..••••••••...•••••••. do....
775,000
Magog hatchery, Quebec ............................................... No return.
*This is variously known as lake pickerel, pike perch, wall-eyed pike, dore, dory,
Btizostedium.
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Newcastle hatchery, Ontario ............................. salmon trout.. 4, 000,000
Newca~tle hatchery, Ontario ...•........•••..........•.. speckled trout..
50,000
Newcastle hatchery, Ontario ...•.....• •.· .......•............ whitefish.. 3, 000, 000
Sandwich hatchery, Ontario ...............................•...•.. do .... 50,000,000
Total of eggs of all kinds ........................• _. . . . . . . . . . • . . . . 66, 033, 000

These were divided by species as follows:

===

Salmon, Sal-mo quinn at . . . . • • • • . • . . • . . . • • • • • • . • • • • • • • • • • • • • • • • • • • • • . • . • .
Salmon, Salmo salar .. . . . ••. . .•• ••. •• •••• •••••• •••••• •••• •••• •••• .•••••
Salmon trout, Salmo lacustris .•..•.••.•••.•.••.•••••••••••••••••••••••••
Speckled trout, Salrno fontinolis . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • . . • • • • •
Whitefish, Coregon·us albus •••••• •••.•••••.•••••• :. • . • • • • • • • • • • • • • • • • • • • •

3, 000, 000
5, 983,000
4,000,000
50, 000
53, 000, 000

Total ... " . . . . . . . . . . • • • . . . . . . . . . . • . . . . . . • • . • . • . . . . . . . . . . . . . . . . . . . 66, 033, 000

16.-EXPERil.liENTS WITH SA.IAMON IN SCOTLA.ND.

By FRANCJIS DAY, F. L. S.
[Conclusions of paper read before the Linnean Society of London, March 5, 1885.]

The unbiased investigator must admit that, so far as they have gone,
the experiments made at Howietoun among the salmonidm are pretty
conclusive on the following points:
(l) That male parrs and smolts may afford milt competent to fertilize
ova, but when from fish of the second season, or up to 32 months old,
it is Cl always) of insufficient strength for strong and vigorous fry to be
raised.
(2) That female smolts or grilse may give eggs at 32 months of age,
but those which are a season older are better capable of producing
vigorous fry; while for the purpose of developing ova, a visit to the
sea is not a physiological necessity.
(3) That young male salmonidm are more matured for breeding purposes than are soung females of the same age.
(4) That although females under 24 months of age may give ova, such
are of little use for breeding purposes, the embryos not becoming well
developed or vig·qrous, while the young when hatched are frequently
malformed.
(5) That the size of the eggs of salmonidm varies with the age and
condition of the parent; but, as a rule, older fish give larger ova than
do younger and smaller ones.
(6) That among the produce of every female fish there may be found
variations in the size of the eggs.
·
(7) That from larger ova finer and more rapidly growing fry are produced; consequently that, by selection of breeders, races may be improved; while it is only where segregation is well carried out that such
selection is possible.
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I'f.-CA.BP (:liJLTUBE IN GERMANY.*

By XAVER VON STABROWSKI.

The carp is the easiest fish to cultivate, and it is the best adapted to
most of the waters of our country. It flourishes in both stagnant and running water, if it is warm and contains sufficient food. Its power of re- ·
production is very great, as many as 500,000 eggs having been counted
in a carp weighing 3 kilograms [about 62- pounds]; and it grows so
rapidly that in its thi~d year it is fit for the table. Its scales, with
their golden glitter and black shading, give it a pretty appearance. For
these reasons it is the favorite fish of our nation, and it is more sought
after and fetches a higher price in the market than the pike. The carp
is exceedingly voracious and not at all particular as to its food. In
fact, it eats anything from meat to manure. It has therefore been said
that, in some respects, it is among the fish what the hog is among the
mammals.
The carp is a gregarious fish, and is generally found in large schools.
This shows that it is not a predaceous fish. It is sportive and sly. No
other fish engages in such constant gap:t bois as the carp. It is a prudent fish. When a drag-net is used the carp places itself perpendicularly in front of it, with its head in the mud, so that the lower rope of
the net· upsets it, giving it a horizontal position, the net meanwhile
gliding over its body. On the other hand, if the carp cannot perform
this maneuver, it boldly leaps over the upper rope of the net.
If good and early results are to be obtained, one should proceed in
the following manner: Instead of draining the spawning pond in October, this should be done in July. The young fry, measuring 3 to 4 centimeters [about 11 inches] in length, are placed in the raising pond,
which should be prepared for the reception of the young carp in the
following way: During the preceding autumn the pond should be
drained and exposed to the air as well as to the frost, so as to banish
the noxious gases, which prove fatal to the fish, as well as all hurtful
worms, insects, small fish, and frogs. During the following spring the
pond is plowed and oats and clover are sowed in it, which are harvested
when still green, about the middle of June. After three weeks the
clover has again grown high enough and is full of ~any different insects
and worms, which are the most suitable food for t}le little fish.
w·hen (in July) the young carp are to be placed in this pond, only a
small portion of it should be set under water; each week the .quantity
of water should be· increased, thus setting a constantly larger area of
the pond under water, and constantly furnishing new food for the fish.
"" Der Karpjen ( Cyprinus carpio)." From the Deutsche Fischcrei-Zeittw!], Vol. VIII,
No. 49, 8tettin, December 8, 1885. Transla.td. from the Germa.u by HERMAN JACOBSON.
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This is continued till October, at which time the carp do not take any
more food. Now, the pond is drained, and the fish are taken out. .A.
raising pond worked in this way will in autumn reward us for our care
and trouble by carp weighing half a pound each. The carp are then
ta,ken to the so-called winter pond, and in spring distributed among
the stock ponds, which have been prepared and treated in the same
manner as the raising ponds. For providing further food for the carp,
a dead sheep, cow, &c., which has been skinned, may' be thrown into
the pond, leaving it whole, so that when the pond is drained, the entire
skeleton can easily be removed.
I urgently recommend the feeding of the carp, because this will amply
pay. If we feed the fish, we can place double the number in the same
water, and they will increase rapidly in weight. I am in the habit of
putting the vegetable food destined for the carp on a very simple apparatus, forming a sort of table, which has a raised edge on three sides,
and a ledge in the middle. The food· placed on this apparatus will accumulate along the middle and lower ledge, which of course must be
under water, and from which the fish take their food as from a crib.
The food may consist of potatoes, peas, husks, carrots, pumpkins, and
even refuse from the kitchen may be used. There is also another cheap
food for carp. Oat straw is chopped very fine, then put into a hole in
the ground, measuring 2 to 3 square meters, and 30 centimeters [about
1 foot] deep, whose walls are lined with brick; blood is poured over the
straw; and enormous numbers of maggots will form, which are taken
up with a shovel and thrown into the pond. This should not be done,
however, until the maggots are of a dark color, and are therefore fully
grown. The hole should be covered with a board.
Carp taken from this stock pond during October of the first year will
weigh from 11 to 2 kilograms [about 3 pounds].
Although the carp when brought to our markets are still too dear, it
is not difficult to sell them favorably. The fish-dealer~ know how to
take advantage of our situation at the time when the pond is drained.
To prevent this a special pond is needed, to which the fish may be removed from the stock pond. This pond may be considered as a storehouse for fish, from which the necessary quantity of fish is taken to
suit the demands of the fish-dealers. In this pond are also kept the
fish-boxes, always containing a few hundredweights of fish for the
retail trade and for home consumption. This ''store pond" need not
be very large, but it should be at least 2~ meters deep [abo';It 8 feet],
and be fed by a strong current of constantly running water. During
winter the carp in this pond need not be fed, because all fish of the
Oyprinus kind, like the carp, tench, crucians, &c., ~o not take any food
in winter. The fish-box greatly facilities the retailing of fish, which I
would highly recommend, as a much higher price can thus be obta,i ned
than what the fish-dealers pay.
In transporting fish they should be packed in damp moss which haR
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not been taken from the woods, but from humid meadows, because the
moss from the woods contains too many insects. I also lay under the
gills of the fish a thin slice of apple or potato, so as to keep the gillcovers moist and prevent them from becoming pasted together, which
would cause the fish to choke. When the weather is very hot I kill the
fish and lay them in large ox-bladders between pieces of ice. These
bladders I tie securely and pack them in a box filled with damp moss.
These boxes I send by mail.
The carp is subject to a species of eruption, caused by the sting of an
insect. When suffering from this disease the carp does not look well
and does not fetch a good price. For a long time I searched in vain for
the cause of this disease, and only three years ago I succeeded in finding it. This disease is caused by the circumstance that after a sudden thaw or violent rain-storm the water feeding the pond becomes
very muddy, and this muddy water is the real cause of the eruption.
Our ancestors, who engaged in carp culture more than we do, knew this
very well; and in all the ancient~ carp ponds I found at the place of influx a side ditch for the purpose of drawing the turbid water from the
pond and carrying it outside of the dikes into the outflow canal.
We have the following kinds of carp: 1. The common carp with yellow
scales, and the so-called silver carp with whitish scales. Both these
kinds should be cultivated in muddy, stagnant waters (or sky pond8).
2. The mirror carp, for ponds with a rich supply of water. 3. The
Silesian leather carp, for ponds which are fed not only by river or lake
water, but also by spring water. 4. The Chinese gold carp (goldfish),
which should be placed in the smallest basins of the pits which have
been formed near our brick-works. We should not despise any sheet of
water, for it is the duty of every intelligent man to utilize every inch of
ground. Even these small fish, which so far have only been considered
as ornaments, will be of some use.
In conclusion, I have to state that fish-culture is exceedingly remunerative; and that even the most intelligent farmer cannot compete with
us. We shall beat him by our results at every step, if we only take
care to work unitedly.

lS.-JJ.IETHODS OF PREPARING FISH-BLADDERS FOR ltiAHKET.*

In a former articlet directions were given for preparing fish-bladders
intended for isinglass or fish-glue. The bladders are also used as an
article of food, especially in Spain, Italy, the West Indies, and China,
either salted alone or salted and dried. The last- mentioned method of
curing it is the same as that employed in preparing klip-fish, ·either
"" Tilvirkning af Sundrnaver." From the Norsk Fiske1·itidende, Vol. V, No. 1, Bergen,
January, 1886. Translated from the Dani::>h by HER)IAJ..~ JACOBSON.
t See F. C. Bulletin, H:l85, p. 295.
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dry-salting or brine-salting being used. The latter is to be preferred
under all circumstances, as it produces a thicker and heavier article.
As in all products of the fisheries, it is of the greatest importance
that the raw material should be fresh, as stale fish will produce a dark
article of second-rate quality. If the bladders of such fish are used
they should be salted by themselves, but on the whole it is advisable
not to use them, because the expense of preparing them is so great that
it hardly pays. Nothing but fresh bladders should be used, and they
should, therefore, be taken from the fish as soon as possible.
In this method of preparing bladders cleanliness and great care are
essential for obtaining a good article. The bladder should not be torn
out, but should be cu_t from the backbone with a thin-bladed knife, letting the blade follow the hollow portion of the bone by pressing it with
the thumb. In doing this one does not run the risk of having the bone
come loose at the same time. A skilled man can cut from 4,200 to 4,400
bladders a day. As soon as the bladder has been separated from the
bone, it must be well cleaned and all blood and impurities removed,
which are found. especially on the inside. If time allows it, both the
black skin on the outside and the whjte skin on the inside should be
removed. By doing this, a whiter article is obtained than if this process
is deferred until the bladder has lain in brine. After it has been well
cleaned it is laid over night in sea-water, which gives it a whiter color.
The following day the bladders are salted, after they have been well
rinsed and the water has been allowed to run off. The salting is done in
tubs, which should not be tight, if dry-salting is used. In either casewhether dry-salting or brine-salting is used-at least one-fourth barrel of
salt is used, rather too much than too little, as there is no danger of
the bladders becoming too strongly salted ("burnt"), even if they are
buried deep in the salt. Generally white and clean common Liverpool salt
is used. When salted, bladders will keep for a long time, often for several months. They should, however, be looked after from time to time.
As soon as there is the slightest indication of their '' souring," the old
brine should be changed for new and strong brine; or if dry-salting is
used, the bJadders should be salted over again. In the first case, the
bladders should be relaid; and in both cases they should be well rinsed
in strong brine.
If there has been no chance to remove the skins w bile the bladders
are fresh, they can be scraped off as circumstances will allow. This is
the most important part of the preparation, as the looks of the bladders
when dried depend very much on the manner in which they have been
scraped. The scraping, for which a common sharp knife is used, should
be done very carefully, so that not a particle of the skin remains,
while on the other hand great care should be taken not to scrape a hole
in them. By soaking them in water the skins come off more easily;
but this process should not be 6mployed under ltny circumstances. If
the ·b ladders cannot be dried immediately after having been scraped,
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they should again be laid in strong fresh brine, in which they can remain for s~veral months without being injured.
When the drying process is to begin, the bladders are first laid in
hea,ps on specially-arranged frames, so that t·h e brine can run off. ·when
the bladders are taken off' the frames, they are well rinsed, best in new,
pure, and strong brine. Each bladder is thereupon well spread out,
smoothed down with the hand, and laid on shelves, which are arranged
one above the other, about 7 inches apart. Instead of the shelves,
frames may be used, about 8 feet long and 3 feet broad, covered with
net-work, the ·meshes being the same size as those of mackerel nets.
The frame itself is formed by la,t hs about 2 inches thick, slightly bent,
so the air can circulate freely, when one frame is placed above the other<
Frames are preferable to shelves, as the bladders are exposed to a current of air on both sides,• and as they dry better. When one has. gone
so far that the drying process is carried on out-of-doors, the bladders
may simply be placed on the drying pile; while if shelves are used
they must be spreftd out. In case of rain they can quickly be brought
under shelter or be piled one above the other, and the whole covered
with tarpaulins.
The first drying process should be carried on under shelter in a shed
having doors opening south and east. The bladders cannot yet stand
the sunshine, because, when exposed to it in the beginni:1,1g of the drying process, they easily assume a yellowish color, which makes them a
second-rate article. They are left on the frames or shelves until they
begin to dry on the outside. After several days a crust forms on t,hem,
which can easily be ascertained by passing the hand over them. They
are then laid in common Havana boxes, carefully spreading them out
and smoothing them. They should rise about one-third of the height of
the box over its upper edge. Four to five boxes are then placed one
above the other, so that they may be suitably pressed. During the
pressing, which lasts from five to seven days, the position of the boxes
is changed every day, so the lower ones get at the top, and vice versa,
so that each box receives the same amount of pressure. No rule can be
laid down to determine when they are sufficiently pressed, as nothing
but experience can teach this.
When the bladders appear to have been sufficiently pressed, the drying in the open air begins, during which either the frames referred to
above are used or the bladders are carefully spread out on the rocks.
The drying goes on gradually, alternating with pressing and stretching,
so that the bladders do not lose their smooth appearance. As soon as
they begin to shrivel in the sun they should be taken in and placed in
boxes, by layers if possible, some weight being put on the top. The
same should be done every evening. If the drying process has been
'*When shelves are used, the bladders need not be turned, as they slightly shrivel
when beginning to dry, so that the air can strike their lower sides,
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very rapid, ~l.tey should in the evening be placed in a press, and left in
it until they have resumed their smooth appearance. It may be laid
down as a general rule that the drying process should never be forced,
but occupy from four to five weeks. The bladders should be protected
against rain, as rain-drops cause spots, which make them a second-class
article.
When the bladders, by being pressed hard, do not leave any spots,
they may be considered completely dry, and can keep for years. . Thoroughly dried bladders are not apt to mold. The main points aimed at
are to give them a smooth, even appearance, and a pure, white color,
without spots, which. can be reached by a thorough and ~areful treatment. The prepa,raVon of dried bladders as an article of food, therefore, requires patient labor.
For shipping, the bladders are pressed into wooden boxes or tin c~ns
holding from 6~ to 100 pounds. From a barrel of salted bladders
weighing about 264 pounds and containing 4,200 to 4.400 bladders
(about 16 bladders to a pound), from 100 to 110 pounds of dried bladders are obtained, that is, from 37~ to 41tr per cent.
Capt. J. W. Collins* gives the following statement of weights: One
thousand pounds of round cod yield from 9 to 10 pounds of bladders.
When scraped they weigh 6~ pounds; salted, 5!; and when dried
about 1~ pounds. According to this statement 100 pounds of salt
bladders would yield 25 pounds of dried bladders.
· During the past six years an average of about 30,000 pounds of fish
bladders has been annually exported from Norway, at an average price
of about 15 cents per pound. The price, however, fluctuates very much.
The average price of a barrel of salt bladders is about $3.22. Captain
Collins stated that in 1879 the prices paid at Gloucester were about 4
cents per pound for salted bladders, and from 22 to 35 cents per pound
for dried bladders.
According to Mr. Earll, in the United States, bladdersareoftensalted
together with tongues, the price being stated at from $8 to $12 per
barrel.
In Canada, bladders and tongues are also salted together. The Canadian fishery statistics give the quantities of bladders as follows:

.

Years.

1878. ·--··--······--·
1879 ··•·· ··---· ·----·
1880 ··--···-··--·---·
1881 •.•.•••••.•••••• 1
1882-. --·-- -· -------1883--.--------------

Quebec.

Nova Scotia.

New Brunswick .

Total.

Bushels.

Bushels.

Bushels.

Bushels.

679
396
113
396
509
1,160

2, 604
3,141
4, 075
3,311
3,566
3, 934

*See F. C. Re~>Ort for 1878,

l, 217
1,076
1,698
793
538
425
~·

703,

4,500
4, 613
5,886
4,500
4,613
5,519

Value.

$11,082
11,361
14,498
11,082
11,361
13,501
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In addition to the above, the following quantities of dried bladders
were prepared :
Years.

1881 ••••••.••...••.
1882 .•••••••.••.••.
1883 .••.•••...••.•.

Quantity.

Value.

Pounds.
81,400
147,400
114,400

$77,330
117,920
108,680

From Newfoundland there were exported, in 1881, 119 kegs of bladders and tongues, at $1 per keg ; and in 1882, 46 barrels, at $3 per barrel. The mode of preparing salt bladders is the same as that of cod in
kegs. For both saltings about ! barrel Cadiz salt per barrel of prepared bladders is used. To judge from the small quantities prepared,
there cannot be a very _g reat demand for this article.
ln Iceland the bladders are generally salted on board the vessels,
either in tubs or in boxes. When they are to be dried, they are first
washed in salt water and the black skin is taken off, after which they
are strung on hooks and hung around the walls of the house. The
general method of preparation followed in Norway is this: The bladders
are washed as soon as possible, cleaned of blood and skins, and spread
out on frames where there is a good current of air, or on stone fences,
but not on the rainy or sunny side. When they have become dry enough
to be stiff, so as to keep apart, they are strung on a thread and dried
in the wind. If they cannot be dried immediately, they are slightly
sprinkled with salt. They should be soaked as soon as possible and
dried in the usual ma,nner. This article is of course used only in factories.
In conclusion, an account is given of the method of Rev. ~r. Deinboll,* as it may prove of practical use in the household. It is as follows:
After the bladder has been cut from the backbone it is for some time
laid in lime-water, so that fatty parts may be removed. Thereupon the
outer skin and sinews are scraped oft' with a knife, the bladder is opened,
rinsed well in warm water, and rolled in a linen cloth until it becomes as
soft as dough, when it is formed in tablets, sticks, and other figures. A
hole is then made in every piece, and they are hung on a string to be
dried in a gentle heat, but not in the sun. Others cook the bladders,
after they have been cleaned, in water over a slow and even fire until
they become a slimy mass, which is cast in molds, in which they remain
until cold, when they are rolled out on boards in small leaves, and when
these are almost dry they are rolled together like strings.t They should
be kept in a dry place, for in the air they easily become damp.
*Om Rehandling og Tilvirkning af Saltvandsjisk.
t Both methods are u.sed in Russi~.

Christiania, 183\).
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BEVOJJIING BLlJE AND RIGID D1JRING TRANSPORTATION.*

By .T. STANGE .

.An instance of fish becoming bluish and rigid during transportation
bas recently happened, which seems to throw some light on the subject .
.After the fisheries in one of my carp ponds, located about 1~ hours'
journey by wagon from my residence, had come to a close, the carp were
put into a large and long barrel, which on the upper side had a square
l10le measuring 40 centimeters [15i inches] in diameter, which is lined
with boards 24 centimeters [9~ inches] high; this barrel was placed on
the wagon and filled with water up to the edge of the hole. Besides
this barrel there was put on the wagon a low tub :filled with water and
containing two pike. .As the weather was rather warm, I told my
driver to go fast, which is generally considered advantageous under the
circumstances. .As the entire length of the road was paved, the water
had been spilt out of the low tub, so that the pike touched the bottom.
They were lying on their side and did not move, not even when I took
them from the tub, with the exception of the eyes and gills, which they
moved in a feeble manner. It struck me at onoe that these pike, instead
of a yellowish, had a bluish color. I immediately placed them in a fishtank, through which passed a current of spring water. The barrel containing the carp was still full of water; the fish were sound and lively.
The next morning the two pike lay on the botto}Il of the fish-tank.
I took them out; their color was still blue; they were not dead, and
moved their eyes and gills, but otherwise appeared as if they were paralyzed. The body was flexible, as in sound fish, but had lost tbe faculty
of motion. I again plac~d the pike in tbe tank, and examined them
every day, but for four days there was no change; ·the pike remained
alive, but the faculty of moving did not return. When I came to the
tank on the :fifth day, it had been broken open, and the pike unfortuntunately had been stolen.
The rigidity of these two fish had probably been caused by the circumstance tb.at, after most of the water from the tub had been spilt,
tbe :fish, by the bumping of the wagon against the stones of the rough
pavement, had repeatedly been thrown with their abdomen against the
bottom of the tub; and that thereby the body had become rigid. I
presume this all the more because the carp in the barrel, which, when it
reached its destination, was still full of water, were, without exception,
in a normal condition. If :fish, during transportation, are to remain
sound, they should therefore have plenty of water.
WIK, near KIEL, HOLSTEIN.
.. ''Das Blauverden und Erstarren der Fische beim Transport." From the Deutsche Fischerei-Zeitung, Vol. VIII, No. 50, Stettin, December 15, 1885. Translated from the Ger-

man by HERMAN JACOBSON.
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20.;_THE PRESERVATION OF FRESH FISH.

By ProC. .T. COSSA..R EWART.
[Transmitted to the State Department by the United States consul at Leith.]

The "chemical powder" used by the Norwegians for preserving herring is a mixture of boracic acid and common salt. ].,rom our greatest
authority in antiseptics I have learned that boracic acid has been used
in Norway for at least fourteen years for the preservation of articles
of food, &c. Those acquainted with Norway can well understand how
necessary it is for the farmers and others who live far removed from the
towns-by the margins of the long winding fiords or on the slopes of
the great'mountains-to provide themselves with various kinds of pickling agents. It seems that boracic acid·, after a long trial, has proved
a most valuable preservative, chiefly because it keeps fish and other
food stuffs in a perfectly fresh condition for several weeks, and, without
being hurtful, it often tends to improve the flavor.
Recently a mixture of boracic acid and salt has been used with so
great success for preserving herring in a fresh condition that it is now
possible for Norwegian herring to compete successfully with absolutely
fresh herring in the English market. Thousands of people in England
have consumed Norwegian herring a week or more after their capt11re,
believing they were fresh from Yarmouth or some of the great Scottish
fishing stations. I need not say that herring rapidly become unfit for
food when taken out of the water. In summer they are often useless
twenty-four hours after they are captured, and in winter the process of
disintegration is not long delayed. What is true of herring is to a great
extent true of other fish. Often in summer the fish landed at Newhaven from fishing boats becalmed· at sea is almost putrid, and were it
thoroughly inspected, as it should be, it would often be at once condemned as unfit for food. It is, as already pointed out, this extreme
perishableness that necessitates the rapid dispatch of fresh fish, and
affords an excuse for the high rates charged for carriage. Hence the
boracic acid will be welcomed as a great boon, if it preserves fish in a
fresh condition for several weeks. On learning some time ago that the
Non~egians were sending us herring preserved in a chemical powder,
I succeeded in getting a sample and bad it analyzed. After an elaborate examination, Dr. Atkinson, assistant to the Professor of Materia
Medica in the University, reported that the substance submitted to him
was a very pure preparation of ·b oracic acid. Mr. David Murray, of
Anstruther, who takes a keen and practical interest in all questions
Bull. U. S. F. 0., 86-5
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relating to the fish trade, was good enough to pickle several samples of
herring according to the Norwegian plan. Some of these samples I
have examined with the most satisfactory results. Herring pickled on
the Hlth of January are as fresh and sweet to-day [January 28 ~] as they
were when introduced into the mixture, and when cooked they can
scarcely be distinguished from herring only a few hours out of the
water. I understand that equally good results have been obtained by
l\lr. McCombie, of Peterhead, with haddock.
I..~et us now indicate how the boracic acid should be applied. For
preserving herring, the best plan seems to be to make a mixture of
powdered boracic acid and fine salt, taking two pounds of salt to every
pound of boracic acid. This mixture having been made, the fresh herring should be arranged in layers in a barrel, in exactly the same way
as cured herring are packed, and each tier covered with a thin layer of
the mixture. When the barrel is full it should be tightened down in
the ordinary way, and then "pickled" with a weak solution of pure bo·
racic acid. For treating a barrel of herring in this manner, 2-2 pounds
of acid and 5 pounds of salt are required for spreading on the tiers of
herring during packing, and about 10 ounces of pure acid for dissolving
in the fresh water used for pickling. After further experiments it may
be found advisable to alter somewhat the proportions here given. The
barrels when packed should be kept in a cool place where there is a
nearly constant temperature. The expense of pickling a barrel of herring (a barrel holds from 800 to 1,000 herring) in this way need uot be
great, for boracic acid can be purchased under 6d. per pound. A barrel of herring, which cost originally 8s., might be preserved in boracic
acid and delivered in London for 14s.; this is supposing the pickling to
cost 3s. and the carriage 3s. If sold for 20s. (i. e.~ three or four for ld. ),
a considerable margin would be left for profits to the curers and others.
In addition to preserving fish, boracic acid might be of use for preserving fishermen's bait. Often the fishermen (or more often the fisher-women), at a considerable expenditure of time and money, bait their
lines in vain. All arrangements are made for a night's fishing, when a
change of weather prevents the boats reaching the fishing ground. Before another night arrives the bait has usually lost its catching powers,
and the tedious process of baiting the lines has to be repeated. Whether
boracic acid will preserve bait the fishermen only can settle. If at Anstruther, or some other fishing station, two or three fishermen use bait
which bas been preserved for some days in an eq.ual mixture of salt and
boracic acid, and compare its catching power with fresh bait, they will be
able to ascertain whether this preservative will in any way lessen their
labors. The United States fishermen often have wonderful success
when they use frozen herring as bait; the herring are usually frozen
and exported from Labrador.
It may be hoped this system of treating fresh fish will be useful. It
ought at least to enable our cu:-ers to compete with Norway, for in ad-
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dition to other advantages they have better material to work with, our
herring being undoubtedly superior to those taken around the Scandinavian coast; even the Norwegians prefer Scotch-cured herring to their
own. Further, if curers preserve herring with boracic acid they will to
a great extent be independent of the railway companies; it will no
longer be necessary to dispatch fish by express trains, and pay for their
carriage two or even three times their value. Whether the herring
take a day or a week to reach London, Manchester, and other large
towns will make no difference, and in many instances curers may with
advantage forward parcels of fish by the ordinary coasting steamer~.
The saving made by sending fish by sea will be evident when it is
stated that it would probably cost less to send a barrel of herring twice
round the world by steamer than to send it once from St. Andrews to
London by rail. We must, however, not expect too much from boracic
acid. Something more will be required before the fishery industry recovers from its present state of collapse and begins to assume the importanee it deserves.
. When referring to the boraeie acid method of preserving fish, I ought
to have mentioned that it is enabling Norway to drive Seottish herring
out of the English market. Over 20,000 barrels of herring reached
England last winter, and nearly 30,000 barrels have arrived during
the present winter. The eonsignments from Norway have reduced the
prices so far that a barrel of Seottish herring sometimes scareely brings
enough to pay its earriage to London. This will be better understood
when I mention that from most of our fishing stations it eosts 75s. to
send a ton of fresh fish· to London. There are five crans (ten barrels)
in a ton, hence each cran eosts for carriage alone 15s. When to this
porterage and other charges are added, the large sum of 18s. or even
20s. may be reached for conveying a cran of herring to Billingsgate. A
parcel of herring sent recently from Anstruther to Manchester were
sold (as shown by bills of sale in my possession) at lOs. per barrel
20s. per cran). Each barrel cost for earriage, &c., 7s., which leaves 3s.
to be divided between the curer and the fishermen; parcels sent to London sometimes yielded little over ls. per barrel, owing to the market
being'' overdone" with herring from Norway. I am now able to state,
from definite information received from Peterhead, that :Messrs. McCombie have preserved during January several barrels of haddock and about
1,000 barrels of herring in boracic acid. It must be borne in mind that
Norway is not likely to regt satisfied with sending us fresh herring; she
is doing her utmost to develop her fisheries, and especially to compete
with Scotland in the English market. If this eompetition leads to the
railway companies lowering their rates for fish, and causes our fishing
industry to be carried on in a more intelligent and systematic fashion,
it will undoubtedly do good. Hitherto the fisheries have been allowed
to take care of thems.~lves; we have neither attempttd to establish
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large fishing stations in the vicinity of the rich fishing banks around
Shetland and the Hebrides, nor have we constructed suitable harbors;
and we are only beginning to recognize the necessity of providing the
fishing stations with telegraphic communication. The fishing industry
is to a great extent carried on by men who seldom do more ·t han make
a living-not by capitalists who can invest large sums in harbors, boats,
&c., and the State, which is virtually the landlord of the fishermen,
haR not yet fully realized its responsibility in providing such accommodations (harbors) ·as will admit of their harv~st being satisfactorily
reaped. It will be admitted that little progress has been made for years
towards placing in the markets all over Britain a good supply of cheap
fresh fish, and that the curing of herring for exportation (the only
branch of the industry w)lich has been energetically carried on) has resulted in all but complete failure, the curers having lost during the last
two years nearly a million pounds sterling. This being the case, instead of continuing to cater chiefly for the continental market, we
should rather aim at supplying the home market with fresh fish. I am
convinced that unless this is done the fishing industry will remain in an
unsatisfactory condition, and we shall fail to uti1ize the latent energy
of the Western Highlands and Islands, and deprive ourselves of the
riches of the waters which wash our westsrn shores. In order to increase the supply of fresh fish little more than organization is required.
It will be necessary (1) for the fishe:r;man to land the fish in good condition, and (2) for the receiver~;; to preserve them by ice or otherwise, and
dispatch them rapidly and cheaply to the various center8 of population
throughout the country. What is absolutely necessary before a step
can be taken in the right direction are fast steamers, adapted for carrying fresh fish from the chief fishing stations along the east and west
coasts to the southern markets. When lecturing in Fraserburgh last
February I ventured to say "that a few swift steam fish-carriers, provided with refrigerators, or simply with pens and ice, would revolutionize the distribution of fish."
Before pointing out in detail what organization is required, I ought,
perhaps, to refer to the alleged diminution of the fish shoals around our
coast. Suppose we take for granted that the territorial waters (and
some of the off-shore banks) that lie between Peterhead and Berwickon-Tweed no longer yield the takes they did a generation ago, it doe.s
not follow that the waters oft' the coast of Caithnes~ and around the
Orkney and Shetland Islands are to a great extent exhausted; far
less does it prove the exhaustion of the waters that surround the
Hebrides, and flow between them and the mainland. If the banks off
the east coast are beginning to fail, it should be remembered the signs
of failure are only appearing after many abundant harYest~ have 11een
reaped, and that even now they yield weekly many tons of fish. If
fish are still captured-sometimes in large quantities-in waters over
which fishing vessels have sailed for centuries, how much more likely
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are they to be taken in the waters around the N ortbern and Western
Islands, which are relatively as rich as the unplowed prairies of the
Far West! It may be said that large fishing fleets visit Barra and
Stornoway and other stations on the west coast every summer, and
that fishermen are constantly at work around the Orkney and Shetland
Islands. It ought, however, to be remembered that the only fishing of
any note around the Western Islands lasts but eight or ten weeks, and
that nearly all the fisherman are in search of herring, to he cure<l for
the foreign market. During the rest of the year comparatively little
fishing is carried on, so that the shoals of cod, ling, and halibut are practically undisturbed. At Shetland, however, in addition to the summer
herring fishing, there are a number of boats engaged iu capturing cod,
halibut, turbot, &c., which are sent in ice to the English markets. But
it is well known that the fresh fish now sent (under 500 tons in 1884)
from Shetland do not represent a tithe of that which the waters, if more
thoroughly fished, would readily yield.
It may be asked, how is it that the fisheries of Shetland and the Western Islands have not assumed greater magnitude "? For two reasons,
I think. In the first place, because the curers, in whose hands the development of the fishery industry to a great extent lies, have practically
devoted their whole attention to curing herring for the continental
markets; and in the second place, because the native fishermen of the
Western Highlands and Islands have bad little encouragement to engage in fishing. In the absence of appliances for preserving fresh fish,
and without fast steamers to carry them to Liverpool and other large
towns, fishing could not possibly pay~ even if suitable lJarbors and
large boats were provided. As an illustration of this, it may be mentioned that large turbot, which could not be purchased under 20s. or
30s. in London, are often cut into s1i~es, and used as bait in the Hebrides. The present condition of the fishing industry in th~ northwest
of Scotland is due to the unfavorable surroundings of the inhabitants
rather than to anything connected with national characteristics. It
might be pointed out that on the west coast of Norway (where the inhabitants have in some respects fewer natural advantages tlJan the west
coast of Scotland can boast of) there is the large town of Hammerfest,
within the arctic circle, further south is Trondhjem, and nearly opposite
:J;.erwick, in Shetland, is the old busy town of Bergen, with a latitude of
60.23 degrees-nearly 120 miles north of the Butt of Lewis, and twice
that distance north of Barra. Bergen, which has about 35,000 inhabitants, is one of the chief towns in Norway, and is the great center of
the fishing industry. How is it that there is not i~ Lewis Island and
still more in the Shetlands a town of the same importance as Bergen,
with a large fishing fleet and numerous trading vessels passing to and
fro~ Some might point to the difference of the two races, and endeavor
to show that the absence of prosperity in the north and west of Scotland was due to the predominance of the Celt, while· the success on
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the west of Norway resulted from the indomitable perseverance of the
hardy Norseman. This may be partly true, but it should be rem em ·
uered the inhabitants of Shetland and of the north and east portion of
rhe Long Island are as nearly pure Scandinavians as are the inhabitants
of Bergen and other towns on the west of Norway; and, further, that
the fishermen in Lochfyne, who are pure Celts, are as energetic as they
nre hardy and prosperous. As far as I can judge, the conditions on the
two seabpards have been entirely different. Putting aside the traditions inherited from the time of the vikings, theNorwegians have long
had a direct interest in the soil, and an excellent service of boats around
the coasts. By being to a great extent their own landlords, and by
reaping all the advantages of their labors~ they have come to treat their
barren mountain sides in much the same spirit as the Italian cultivates
his vine-clad bills. But (what is of more importance from our point of
-.-iew) owing to the all but impassable nature of the inland districts and
t,he absence of railways, a wonderfully complete system of communi~~ation has been established around the coast, which has fostered the
Jisheries and led many of the natives to devote their undivided attention
to reaping the harvest of the sea. But Bergen is not entirely the
product of the Scandinavians. Its commercial importance resulted to
a great extent from t,he influence of the Hanseatic League which, during
the sixteenth century, monopolized the whole of the trade along the
west coast of Norway. Nothing could be more encouraging than the
manly way in which the fishermen in certain parts of the Lewis struggle against their bard lot. In the absence of harbors they must rest
satisfied with boats that can readily be beached. In these small boats ·
they often brave the full force of the Atlantic, and return from their
fishing expeditions knowing that but small recompense can be obtained
for their labor, and grateful if, in the absence of harbors, they escape
having to drag their boat ashore through an angry surf. The want
of success for generations has had a depressing effect, but this would,
to the benefit of all concerned, undoubtedly disappear if a Hanseaticlike League was to carry capital and organization into the Hebrides.
Let me now conclude by stating shortly what is required before an
abundant supply of fresh fish can be placed in the market. Nothing
need be said now about fishing boats; they have been gradually incrensing in size, and they will continue to increase until we are able to
send, if desirable, a large fleet to take part. in the Faroe, Iceland, and
Lofoden fisheries. This increase in size will go hand in hand with the
increase in number of deep-water harbors. Unfortunately the harbor
question is in an extremely unsatisfactory condition. Many of the existing harbors want improving and extending, and there are many fishing villages around the coast that have been struggling for harbors for
years in vain. Some villages on the east coast that once had flourishing
curing establishments are (for want of harbors for the large boats now
required) becoming poorer and poorer, and unless harbors are built the
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fishermen must either remove to ports with good harbors or starve.
The harbor question must be considered as a national one. Even if
the State is unable to grant large sums to build harbors, it ought, in
addition to lending at a small rate of interest, to ascertain which of the
fishing harbors ought to be extended, and where new harbors should
be erected, the position of the fishing banks, abundance of bait, &c.,
determining to a certain extent the sites. This information could, perhaps, best be obtained by means of a small committee of experts as
&uggested by the harbor committee which recently reported-the committee to include some one able to advise as to the value of the fishing
grounds in the vicinity of the proposed harbors. Given suitable harbors and aU the necessary appliances for capturing and landing :fish at
the fishing stations, the question then arises as to bow the fish are to
be conveyed to the consumers. If we take Shetland, for example, I
would suggest that at the outset a large station be formed, provided
with stores, in which fresh fish could be packed in ice or other preservatives, and, if necessary, frozen-where, in fact, by icing, freezing, or
other means fish could be maintained in a perfectly fresh condition until
placed on board the fish-carriers. In addition to the one large station
in Shetland it would be necessary to have a number of small ones, from
which the fish could be sent in ice or other preservative to the large
station by small steamers or otherwise. From the central station the
steam fish-carriers should run two or three times a week, taking in or
leaving consignments on the way until Loudon or some port on the
east coast of England is reached. Each steamer would, in all probability, require to be provided with a refrigerator in order to preserve
the fish. The Rteam fish-carriers on the east coast might can on the way
south at one or more points in Shetland and Orkney, at Wick, Buckie,
Fraserburgh, Peterhead, Aberdeen, Montrose, Anstruther, Eyemouth,
and Berwick for parcels of fish, and leave them at various ports along
the English coast as they proceeded on their way to London.
The Orkney Islands would require at least one central station, and
similar stations might be formed at all the fishing centers called at.
On the west coast, stations might be formed at Stornoway (perhaps
later at Ness and Port-na-Gurin), Gairloch, Bracadale, Loch Boisdale,
Castle Bay, and Tiree. Fish could, if necessary, be carried from the
smaller stations in the vicinity of these ports by means of small steam- .
ers. From the stations named, and perhaps from others in addition,
steamers would carry fresh fish to Liverpool and other ports on the
west coast. The managers of the various stations on both coasts might
be in direct communication with fish salesmen and, if possible, with
fish retailers throughout the country, so that few middlemen would be
required.
As soon as the fishermen on the west coast were assured that their
fish, by being carried regularly to market, would bring fair returns,
they would devote themselves to their calling with renewed energy, and
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the whole fishing industry would take a new lease of life. As a natural
result of the formation of large fishing stations, the refuse of the fisheries would be utilized for the formation of fertilizing agents, oil~, &c.,
and thus lead to a considerable increase in the annual value of the industry. There probably never has been a time when there was greater
necessity for energetic action being taken, and everything points to the
present time as being especially favorable for a new departure being
made in the development of our fisheries.
My previous communications on this subject called forth a number of
letters. Some of the writers, naturally enough, were anxious to be assured of the safety of the'' chemical powder" recommended, while others
contributed exceedingly valuable information. One writer endeavored
to point out not only that boracic acid was a poison, but also that it was
a cumulative poison. The all but universal creed of our fishermen is,
"What our fathers did, that shall we also do." This being so, the ad vice
to stand still is little needed; and in this case it might llave done injury had Professor Hay, of Aberdeen, not come to the rescue. On the
subject of the physiological action of salts we have few authorities
equal to Dr. Hay; hence, when he tells us that he is ''satisfied that no
one needs fear any bad effects from the eating of fish preserved by the
N orwegi.an method,'' we may consider the matter as Rettled. Dr. Hay
pointed out that 90 grains of boracic. acid have been taken daily for
weeks without producing any bad effects, and, further, that in some
cases when· from 30 to 50 grains were taken daily with the food, the
appetite and the weight increased, and the general nutrition was improved. As a matter of fact, boracic acid is practically as safe as common salt, and the only evil likely to result from taking, say, half an
ounce of boracic acid, is a slight disturbance of digestion. I have known
men return from Norway in excellent health, who, in the absence of
other food, subsisted for months almost entirely on fish preserved in
boracic acid. If ninety grains of boracic acid can be taken daily with
impunity for weeks, and if half an ounce causes only slight indigestion,
there is little chance of any harm resulting from the small quantities
stored up in the tissues of fish preserved in a mixture of boracic acid
and salt. Professor Hay thought that in all probability only 2 or 3
grains would penetrate into the substance of a herring left from ten to
fourteen days in the mixture. This conjecture was verified by Mr.
Miller, of Wick, who found that herring preserved from the 2d to the
11th of February contained on an average 3 grains each of the acid.
Similar results were obtained by Dr. Aitken, who examined, at my
request, two herring whi~h had lain in the acid and salt mixture
for three weeks. The two herring (which together weighP-d 279 grams)
were steeped in water and then boiled. The water in which they were
steeped contained 0.368 gram of boracic acid, the boiled water contained 0.594 gram of boracic acid, and the flesh when analyzed was found
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to contain 0.348 gram of boracic acid. The total amount of boracic acid
in the two herring was therefore .1.310 grams, equal to about 20 grains.
Three-fourths of this acid was extracted by cooking (the acid being
more soluble in hot than in cold water), so that only about 5 grains
were left in the tissues likely to be eaten, or about 2~ grains in each
herring. .This being the case, judging from the experiments referred
to above, three dozen herring preserved in boracic acid might be eaten
daily for months without any injury resulting from the acid taken
along with them. I ventured originally to call attention to the use of
boracic acid as a preserving agent in order, if possible, to enable the
herring taken off the Scottish coast to compete successfully in the
English markets with those sent from Norway. Hitherto, owing to
the perishable nature of herring~ it has been necessary to send them
by fast passenger trains, which necessitates a high rate for carriage.
For the same reason it has been necessary, however large the take, to
throw the whole at once into the market, even when the supply far. exceeded the demand. By a careful use of a mixture of boracic acid and
salt it is possible, with a fairly low. temperature, to keep herring and
other small fish perfectly fresh for several days-long enough to allow
their being sent by slow trains, and to admit of the supply being regulated by the demand, and prevent prices fluctuating from 2s. or 3s. one
week to 20s. or 30s. the next. Boracic acid has, however, many other
uses than this. If a curer has more fish on haud than he can sell profitably in a fresh state, by using boracic acid he can preserve them until
he bas an opportunity of smoking or drying them. Herring that have
been preserved in boracic acid make excellent bloaters. Haddock, in
the same way, when split can be preserved for a considerable time in
boracic acid before they are converted into '" findons." Cod and ling
may also be treated advantageously with boracic acid before they are
dried. The millions of dried cod found in the Bergen stores are all (as
the ancient and fish-like smell indicates) undergoing, however slowly,
putrefactive changes. This would, to a great extent, be prevented if
boracic acid was used during the early stages of curing.
None of the methods above referred to, however, absolutely arrest
putrefaction. They fail in two important respects. In the first place,
the organisms already in and on the fish are not completely destroyed;
and, in the second place, no effective steps are taken to prevent the entrance of new organisms. At the best, it can only be said that most of
the original organisms are killed, while the tissues of the fish are rendered more or less unsuitable for nourishing the surviving germs and
the new organisms that may be introduced.
In preserving fish, flesh, vegetables, &c., the battle is with invisible
but ever-present organisms, which, as they live and multiply, break up
the organic molecules of which the tissues are composed, and lead to
the formation of noxious by-products. This breaking up of the tissues
we call putrefaction. Just as the yeast plant, by breaking up grape
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sugar, sets up fermentation, and gives rise to by-products (alcohol and
carbonic acid), so bacteria, by breaking up the muscles of the fish, &c.,
set up putrefaction, and lead to the formation of by-products-sometimes harmless, sometimes extremely poisonous. With the organisms
of putrefaction surgeons and food-preservers have long waged war.
The surgeon at last has won the victory by means of Lister's antiseptic system; the food-preserver, guided by the discoveries of Pasteur
and Lister, has also been successful to a very large extent. In some
cases, after arresting putrefaction by boiling, he prevents the germladen air entering by hermetically sealing; in other cases he arrests
putrefaction by t,he use of ice. How may we further extend antiseptics to the preservation of fish ¥ A surgeon, in order to render a wound
aseptic, first endeavors to destroy all the organisms that exist in the
disintegrated tissues, and then does his best to prevent the entrance of
new organisms or their germs from the atmosphere. The antiseptic
fish-preserver must, as far as possible, proceed on the same principle;
he must get rid of the organisms that exist in and on the fish when it
reaches his han<~s, and either render the tissues unfit for the growth of
a new crop of organisms, or prevent the organisms reaching the tissues.
For hundreds of years fish-curers have endeavored to render the tissues of fish unsuitable for the growth of organisms by saturating them
with salt. Those acquainted with the process adopted for the curing
of herring know how primitive it is. Not only is the flesh rendered less
nutritive, but the delicious flavor of the fresh fish is completely lost,
and the delicate albumens are decomposed. So much is this the case
that there is practically no sale for salted herring in this country; they
are in demand only on the Continent, where fresh fish are scarcely
known. When lecturing at Fraserburgb last winter I directed the attention of the curers there to a process of curing herring invented some
years ago by Mr. Sablstrom. Mr. Sahlstrom's process, first tested in
Norway, bas been recently carried out in Aberdeen. It consists first
in driving out the air from the newly-caught fish, and next in saturating the tissues with a preservative solution. The fish are introduced
into a closed cylinder, and there subjected to a pressure sufficient to
drive out the air. Into this cylinder the preserYative solution is then
introduced, and, by applying a pressure of from 60 to 100 pounds to
the square inch, it is forced into all the tissues. The fish can be either
slightly or completely salted, and either pure salt or a mixture of salt
and boracic acid can be used. This method requires fewer hours for
curing herring than the ordinary method requires weeks, and, owing to
the tissues being thoroughly penetrated by the preserving fluid, they
arc rendered quite incapable of forming a suitable soil for the growth
of organisms. Herring cured in this way can be exposed to the air for
weeks without deteriorating in value or losing their original flavor and
freshness. Another way of treating fish antiseptically is by Roosen's
method. This plan is at present under trial here for the preservation
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of salmon. Experiments made in Norway and elsewhere have shown
that fish can be kept in a perfectly fresh condition. by the Roosen process for an indefinite time without any stAps having been taken to get
rid of the infected air. The fish are introduced into a steel ·b arrel containing a solution of salt and boracic acid. The cask, after being completely filled with the solution, is sealed, and a pressure of from 60 to
90 pounds to the square inch is maintained until the fish are required
for use. Large fish preserved in this way are said to remain fresh for
several days after being removed from the liquid. Herring might be
kept for a time under pressure at the fishing station, and then forwarded
in ordinary barrels to Billingsgate and other markets. Further, all the
necessary preserving appliances can be carried on board the fishing
boats. A boat provided with the Normal Company's (Sahlstrom's) appliances could cure at sea large parcels of herring and other fish, and
carry them (or send them by fish-carriers) direct to either home or foreign fish-markets. Sahls1ir om's process, it should be remembered~ admits of fish being either simply treated with common salt or with a
mixture of salt and boracic or some other acid. l From the Scotsq:mn,
Edinburgh, Scotland, January 29, February 2, and March 9, 1886.]

!U.-SCA.KCI'I'Y OF COD AND HADDOCK ON THE COAST OF MAINE.

By N. V. TIBBETTS.
[Letter to Prof. S. F. Baird.]

I resided for fifteen years, from 1855 to 1870, near the coast of Maine.
Most all farmers, like myself, were fishermen at times, and relied on
catching our yearly supply of fish of various kinds, especially codfish
and haddock; but these fis~ have long since deserted Penobscot Bay
and Eggemoggin Reach, and few are left but young herring, which are
caught and converted into "sardines."
If the fish do not come back themselves, and it is evident from their
long absence that they will not, the fishermen and farmers along our
coast must look to you to coax them back or give us a new supply. If
you will do so we will try to have a law passed, if there is not one
already, that may protect them from being driven away by the fishermen, as the original supply was. In my opinion, the reason why the
fish left our shores was because the fishermen took to using troll-lines.
Some say the steamboat was the cause, but I don't think that is so.
Codfish know no more what is going on at the surface than we know
about the bottom. I have caught haddock and cod where the steamboat had been over the water every day for years, and in not over ten
fathoms of water at that.
We used to row out on the Reach two or three hundred yards from
shore, and in a few hours were as sure of catching a few hundred pounds
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• of haddock and some cod as we were sure to find potatoes by pulling up
the tops and digging where we had planted the seed in the spring. But
after two or three years of using the troll-lines, leaving the fish to die
on the hook at the bottom, a man might as well stay at home and fish
for haddock in the, well-he would catch just as many; but the trollers
at that time, I remember, claimed that the steamboats drove the fish o·ut
of our Reach.
I have faith that you can help us out of our present trouble, and restore, in a measure, the supply of cod and haddock along our coast.
Please inform me what steps are necessary to procure a number of young
fish for Eggemoggin Reach, in Hancock County, Maine. Haddock were
the fish that mostly frequented that place. Can young haddock he procured from your hatchery at Wood's Holl, Mass.~
BROOKLIN, ME., February 27, 1886.
REPLY OF PROFESSOR BAIRD.

I have read with much interest your letter relating to the abundance
and disappearance of fish in Penobscot Bay. It is a very difficult matter
to say positively what has been the most potent of the many causes for
the disappearance of fish from their accustomed haunts. I think, however, I can answer with some certainty that it is within our power, by
means of artificial propagation, to restock waters and re-establish such
fish as cod and haddock in localities where they formerly abounded.
From the experiments which have already been made, it can be asserted
with con&iderable confidence that a school of cod may be established in
any given locality by constant deposits of fish produced by artificial
means.
I trust that, in the course of time, we shall be enabled to extend the
work now being carried on at Wood's Holl and Gloucester, all along
.the coast of the Northeastern States.
WASHINGTON, D. C., March 2, 1886.

~~.-NOTES

ON THE FISHERIES OF PENSAt:lOLA, FL.&.

By SILAS STEARNS.

The fishing business of Pensacola has been more extensive during the
year 1885 than at any time before. The first of the year found an unusually large fleet of well equipped vessels. at work in the red-snapper
fishery. One schooner of the fleet was a Portland, Me., mackerel ~atcher,
with a crew of sixteen men, and several others were recent purcha.~es
from New England, w~th large Y 3.nkee crews. The outfit of all the vessels had been improved, and it can justly be said that no better equipped
fishing fleet existed anywhere. The most competent skipper~ that could
be found were employed, and under their direction some methods new to
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this section, such as trawling, were thoroughly tested and foun~ to be
of no advantage.
The weather throughout the winter was unusually bad, as there was
a succession of hard blows. The Northern fishermen complained that
our weather was nearly as severe as that of their own coast, and that
the short, choppy seas of the Gulf were more troublesome than the
long, regular roll of the Atlantic. The large schooner from Portland
did not appear to have any advantage over the smaller home vessels,
and she did not land as many fish as some of them did. Several of the
latter made good fares all winter; but the majority of the fleet, especially
the small well-smacks, did ~ot make any money.
The larger part of the fish eaught came from comparatively a slightly
fished ground, about 215 miles southeasterly from Pensacola. The older
grounds, from Pensacola to Cape San Bias, did not yield any good fishing. The necessity of going so far for fish increased their cost and made
them of less value on account of their being so much longer kept in the
vessels. Instead of taking one week, the trips were lengthened to two
weeks, which makes quite a difference to the outfitters, who pay the
wages of the crews. It is an open question whether the fish have been
driven from the adjacent grounds by severe weather or have been in a
degree exhausted. It could hardly have been because of not having
suitable bait, for at . that time there was a good supply of the several
kinds that snappers lJSUally prefer. The explorations of the Albatross,
made upon the most noted grounds during the milder weather of spring,
would suggest that the fish had gone from the grounds.
In spite of the boisterous season the larger number of vessels brought
the catch to a much greater amount than that of any former season. In
the latter part of the winter one new fishing firm was established.
The prices paid the fishermen remained-at the same figures as before;
the selling prices were also kept up. The demand after the 1st of Jannary, when the Western lakes were frozen, was moderately good, but
showed a falling off from the year before. At the end of the lenten
season the red-snapper fleet was reduced from twenty to twelve vessels,
the majority of theNortbern men going borne. The run of shore fish was
delayed about a month by the unusually cold weather; and when it·did
take place almost every point had been fully supplied from either Cedar
Key or Tampa.
Spanish mackerel came on the coast in great numbers, exceeding
anything known for many years; but there was little demand for them,
and no good profit was realized on those sold. Pompanos were not so
plentiful as usual, and were not in much demand, as Cedar Key had a
large run much earlier in the season. Bluefish came during the last of
April, after the mackerel and pompanos, and in no great abundance.
During the summer about a dozen snapper fishing vessels were run
with small crews and with orders to bring in limited quantities. The
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demand was very light. Fish seemed to be abundant, although not so
much so as in former seasons.
During the early fall they were brought in in such quantities as to
glut the market. It was expected that the demand in the interior would
be very good, but such hopes were not realized. The comparative fail·
ure of the staple crops throughout the South, and the general stagnation of business everywhere, made the disposal of fish very difficult.
There was a very large run of bluefish on the coast for several weeks
in the fall, and the larger ones of 2 and 2~ pounds weight found ready
sale, while the smaller ones were salted for snapper bait. Other shore
fish were not abundant.
When the red-snapper fishing was at its best a fleet of 8 large schooners appeared from the North to take part in it. The outlook for them
was so discouraging that they were at first inclined to return, and one
of them did go to Savannah; but upon getting offers for their fish at a
low .figure they decided to remain. The result shows that they would
have done better to go, or not to come in the first place, as they have
done so little that they are still in debt for their outfits at home, and
some still owe for their outfits of ice and bait here. Directly after their
arrival the weather became so severe that they could not fish or remain
at sea, and after it became milder they could not find fish. Nearly
every vessel in the fleet failed to pay her bills, and tne owners are glad
in case no serious damage was done to the vessel. It is a curious fact
that nearly every one of the large schooners sustained damage of some
sort, while the home fleet of smaller craft endured much hard usage
unscathed. The trouble at this date is not so much from bad weather
as because there seems to be no body of fish on any of the ·grounds,
even on the far-off ones, so successfully resorted to last winter. Occasionally a vessel finds a little spot where she secures a moderate fare,
but such occurrences are uncommon.
The buying price of snappers has remained stationary, while the selling price, even in times of the greatest scarcity, has been extremely low
(in fact, hardly above cost), on account of unreasonable competition
among the dealers. The demand is good throughout the West and
North, the South buying but a small proportion.
The shore fisheries of Cedar Key during the past year have been fairly
successful, although the dealers there, as everywhere else, found but a
light demand. The spring season's business was unusually good at
Cedar Key and Tampa; the fall business was rather poor.
Salted mullets found slow sale everywhere, and almost everybody
handling them has been obliged to hold over a considerable quantity.
The Key West fisheries of all kinds have not been profitable, and outside of the sponge fishery there has been but little activity.
The shore fisheries on the Louisiana coast have about maintained
their usual importance.
PENSACOLA, FLA.., Febr-uary 20, 1886.
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!13.-NEW ENGLAND PUIHERIEM IN FEBRUARY, 1SS6.

By W. A. WILCOX.

During the first week in February the weather was unfavorable for
fishing, yet the few arrivals brought good fares. During the week the
schooner Carrie D. Allen, of Provincetown, the only three-masted vessel in the mackerel fisheries, sailed for Lisbon, Portugal, having been
sold to parties there to engage in the Grand Banks cod-fisheries. She
took out 2,950 quintals of codfish, 2,000 quintals of which came from
the Provinces, and 950 quintals were bought at Provincetown.
The codfish fleet fishing in Ipswich Bay number 17 sail of gill;netters and 30 sail of trawlers; and the catch has been of good size, averaging 23 pounds each; one-third being female fish mostly with spawn.
The amount of codfish landed at Rockport and Portsmouth during the
first week by 17 sail of netters was 204:,000 pounds; by 30 sail of trawlers,
600,000 pounds. A much smaller number are at present using gill-nets,
on account of the damage and losses by the severe storms of late, but
those that are using them are doing well. Cod and haddock are abundant on George's Bank. All vessels from there bring in also a considerable amount of halibut. A large body of fine codfish is also found in
Ipswich Bay. A large fleet, mostly from Gloucester, has been engaged
in these !Jsheries, and the vessels have secured good fares quickly and
returned.
On February 11, fifty-two sail, mostly from George's, arrived at
Boston with over 2,000,000 pounds of fresh cod and haddock. Seldom,
if ever, had as much fresh ground-fish arrived during 24 hours. With
the large receipts, prices fell from $2.50 to 60 cents per 100. Twentyfour sail also arrived at Gloucester from the same fishing-grounds,
landing 700,000 pounds of salt codfish. The heaviest rain-storm for
years came about the middle of the month, over 6 inches falling during
48 hours. During the storm the schooner Lizzie H. Haskell, of Gloucester, returning from a haddock trip on George's, went ashore on Plum
Island and soon went to pieces. The schooner J_\iary E. McDonald,
of the same port, returning from Fortune Bay with a cargo of frozen
herring~ went ashore at Port Jolly, N. S., and soon filled and went to
pieces. With the many fishing vessels lost, it is seldom that one is reported as lost by fire; but the record for this month shows one such,
the schooner Anna D. She sailed from Gloucester on February 17, the
next day arrived on George's, and .while the crew were busy baiting
their trawls a fire broke out from the forecastle. As the crew were
unable to handle it, they soon took to their boats and were picked up
by the schooner Clytie, which was fishing near them.
The month closed with little sae.sfaction to the producers or dealers.
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Fish have been plentiful, too much so, the demand being only moderate
and prices of all kinds of fish being too low for any profit.
The mackerel fleet are making ready for the season's work, while the
almost universal desire is that no mackerel be caught before June,
thereby protecting the spawning fish and giving time for the old stock
to be worked off' and the new to improve in quality; yet, if no prohibitory law is passed, probably nearly as many vessels will engage in
the early southern catch as of late years.
The leading receipts at Gloucester during the month as compared
with the corresponding month last year show a large increase, being as
follows:
Years.

Cod.

Halibut.

Haddock.

Pounds.

Potmds.

Pounds.

Fares.

1885...... ...... ...... ...... ...... ...... ...... ....
1886.................. .................. ..........

77
146

1, 093,900
2, 143,000

310,700
927, 800

216,000
146,000

Receipts of fish at Gloucester, Mass., in February, 1886.

IFares.

From-

George's Bank . . . . . • .. .. . . . . . . . . . • • • . .. . . . . ..
Brown's l3ank ...................... ·o··......
LaHaveBa,nk...............................
Grand Banks.................................
Ipswich Bay, trawl . .. . .. .. . • .. . .. .. . .. . . . . .
lpswichBay,nets............................

~~;t~i~~:Js~-e-~~~~-~~~~~~- :::::::::::::::::
.

Total...... .. . . . . . . . . . . .. .. . . . . . .. . .. .. .

~4.-A.

Codfish.

Halibut.

Haddock.

Frozen
herring.

Pounds.

Pounds.

Pounds.

Number.

52
1, 365, 000
134, 800
146, 000 ........... .
6
270,000
2!, 000 ....................... .
5
45,000
58,000 ....................... .
21 ...... .... ..
711,000 ........... , ........... .
23
264, 000 ...... . ........................... ..
16
199,000 .................................. ..

g :::::::::::: ::::::::::::1::::::::::::1 ~: g~~: ~~~
146

2, 143, 000

927, 800

146, 000

7, 907, 000

GOOD FISHING GROUND IN THE SOVTH INDIAN OtJEAN.

By CHARLES ENDICOTT.

Several years ago I was iit a ship bound to China, and one morning we made St. Paul Island, in the South Indian Ocean [latitude
380 43' S., longitude 770 38' E.]. We sent a boat in and loaded it with
fish of a superior quality in a very short time. Here the water is perfectly alive with them. In hauling up one a thousand would follow it
to the surface; and I think a vessel could be loaded with them in a
very short time, and make the voyage in from six to seven months. In
view of the many disasters to our fishermen and the terrible loss of life
o:fl:' the North American coast, I suggest this as a new fishing ground.
The suffering and exposure would be much. mitigated, and the general
dangers would be nothing in comparison to those of the Grand Banks.
The time to start would be in the autumn, as in our winter months they
would find it summer there and pleasant weather.
SALEM, MASS., December 11, 1885.
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25.-FOREIGN FISHERIES IN l.SSa.*

The Gaspe fisheries were not so productive as in 1884, as the summer
fisheries yielded 66,300, and the autumn fisherim; 28,300, in all 94,600
quintals, or 4,805,000 kilograms [about 10,575,000 pounds].
The Newfoundland bank fisheries were very good, while the coast
fisheries were below the average.
In Labrador there were good average fisheries. Some of the fish
caught were lost in the storm of October 11 to 13, during which about
60 vessels were lost. The total loss of fish was estimated at 3,000,000
kilograms [about 6,600,000 pounds].
The Dundee seal and whale fisheries: Seven vessels were engaged in
the Newfoundland fisheries~ the yield being 73,390 sealskins and 900
tons of oil; 4 vessels were enga,ged in the J an-Mayen fisheries, the yield
being 10,750 seals and 41 bottlenoses, producing in all 252 tons of oil;
and 12 vessels were engaged iil the Davis Strait whale fisheries, catching 28 large whales, 220 narwhals, 200 whitefish, 14 bottlenoses, and
192 walruses, yielding in all359 tons of oil and 10 tons of whalebone.
The Scotch herring-fisheries yielded about 40,000 crans [about 8,000
tons] less than in 1884, or 100,000 more than in 1883.
The statistics of the Scotch fisheries for the period from 1880 to 1883
are as follows :
Year.

Quantity.

1880 ..••••••••••••••••••• - .•••.• - •• ·---· •.•••••••••• - .• - .. - -· .•• - •••••••.. --...

1, 473,600

Tons.

!Ill:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::! !: ~~: ~~~

Exported.

Tons.
1, 009,800
745,900
826,000
890,800

•·
The Lowestoft herring-fisheries began later than usual, the yield being 6,6381oads [about 13,275 tons], against 10,015 in 1884, and 7,765 in
1883. In September and October there were very rich mackerel-fisheries, 120 mackerel selling for from 9 to 18 crowns [$2.41 to $4.82].
The French fisheries: In November and December there were unusually rich herring-fisheries. The Newfoundland cod-fisheries were
good, while the Iceland fisheries were below the average. The 90
vessels from Dunkirk brought home only 3,100,000 kilograms [about
6,820,000 pounds], while in 1884 they brought 4,800,000 kilograms
[10,560,000]; in 1883, 6,700,000 [14,740,000]; and in 1882, 5,ooo,ooo
[11,000,000 pounds] . .
..

"" Udenlandske Fisherier, 1885." From the Norsk Fiskeritidende, Vol. V, No. 1, Borgen, January, 1886. Translated from the Danish by HERMAN JACOBSON.
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The sardine-fisheries were small, but better than in 1884. The stock
of roe on hand in France is estimated at 13,000 tons.
There were good cod fisheries in the North Sea.
The Dutch herring-fisheries yielded about the same as last year. The
following are the statistics for the period of 1881 to 1884:
Exp'orted.

Total number of fish.
Number
of vessels.

Year.

1881----·---·---------1882 •••••••••••••••••••
1883------------------1884 ------------- .. ----

!

407
406
409
466

Plain herring.

••.
,.. I
63,400
47,600
63,500

Salt herring.

Salt herring.

Tons.

Tons.

198,900
240,500
235,300
339,300

134,600
139,500
156,300
191,000

Smoked herring.

41,400
34,000
22,700
29,800

The Emden herring-fisheries were carried on by 14 vessels, and
yielded 11,925 tons of herring.
The Bohus (Swedish) fisheries yielded 288,000 hectoliters [about
816,000 bushels] of herring, yalued at 400,000 crowns [$107,200].
The Icelaud cod-fisheries were not very productive, and large fish
were particularly scarce.
The fisheries on the Murman coast (Russia): A total number of 2,386
persons visited this coast in order to engage in the fisheries' among
these there were 22 women and 416 boys. In all there were 604 persons less than during the previous year. The fisheries did not begin in
good earnest till April 18, and were not very produ!3tive, the total
quantity of salt and dned fish brought to Archangel amoll)lting to
725,207 poods [26,107 ,4~2 pounds], against 920,613 poods [33,142,038
pounds] in 1884.

~6.-THE

NORWEGIAN FISHERIES IN :tSS:i.*

The seal fisheries near Jan!Mayen engaged 22 vessels. The yield
was 47,000 young seals and 24,400 old seals, valued in all at 800,000
crowns [$214,400].
The bottlenose fisheries: N urn ber of vessels engaged, 20, including
5 steamers, with an average tonnage of 110 tons. Total number of fish
caught, 800.
The Finmark whale-fisheries: Number of vessels, 31; total number
of whales caught, 1,287; yielding 4,300 tons oil, 120 tons whalebone,
and 2,200 sacks of guano; valued in all at 1,500,000 crowns [$412,000].
The shark and other fisheries near Vardoe: Number of vessels, 35;
yield, 6 walruses, 786 seals, 10 polar bears, 30 reindeer, 13,000 cod, 18
* "Nm·slce Fislcerier, 1885." From the Norslc Fiskeritidende, Vol. V, No. 1, Bergen
1886. Translated from the Da:qish by HERMAN JACOBSON.
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bottlenoses, and sharks yielding 2,629 hectoliters [about 7,450 bushels]
of liver.
The Polar Sea fisheries near Hammerfest: Number of vessels, 30;
yield, 396 walruses, 4,211 small seals, 1,509 large seals, 38 polar bears,
86 reindeer, sharks yielding 2,153 hectoliters [about 6,100 bushels] of
liver; total value of the fisheries, 115,956 crowns [$31,076.20].
The Polar Sea fisheries near Tromsoe: N urn ber of vessels, 30; yield,
333 walruses~ 2,970 small seals, 1,925 large seals, 12 bottlenoses, 175
whitefish, 44 polar bears, 313 reindeer, and shark yielding 622 hecto·
liters [about 1,'i62 bushels] of liver.
The winter cod-fisheries: Total number of fish caught, 57,876,000; of
these 36,887,000 were salted, and 20,989,000 were dried. Th.ese fish
yielded 81,238 hectoliters [about 230,175 bushels] of liver, and 52,492
hectoliters [about 148,725 bushels] of roe.
The Nordland and Tromsoe herring-fisheries: Total yield about
650,000 hectoliters [about 1,841,650 bushels] of herring.
The herring fisheries in the northern Trondbjem district: These fisheries were not very productive, and the fish caught were small.
The herring fisheries in the southern Trondhjem district: These fisheries were not very productive, but the fish caught were larger than
those caught in the northern district.
The Romsdal and Bergen fisheries were not very productive.
The HvalOe fisheries lasted from December 12, 1884, till January 20,
1885, and yielded 70,000 hectoliters [about 198,350 bushAls] of herring.
The herring fisheries on the southern coast of Norway began towards
the end of November, 1884, and lasted till January 20, 1885, and the
number of fish caught was the usual average.
The spring-herring fisheries began during the latter half of November and continued till the first week in March. About 8,500 persons
were engaged in these fisheries, and the yield was about 100,000 hectoliters [about 283,000 bushels] of herring.
Seine fisheries near Sbetland: One Norwegian vessel with a crew of
14 men and 70 nets engaged in these fisheries, making five t,rips during
the year; the yield was the same as the average yield of the Dutch
fisheries during a good year, namely, 870 tons of herring.
The seine fisheries near the Norwegian coast : One vessel engaged in
these fisheries from May 26 till J nne 26, casting the nets in all 24 times.
Once no fish were caught, twice three-fourths ton was caught, and the
rest of the times from 50 to 250 small, Jean herring were taken.
The lobster fisheries were good in the Lister and Mandai districts.
The mackerel fisheries were good everywhere, except in the eastern
portion of the Lister and Mandai districts.
The salmon fisheries were unusually good all along the coast of
Norway.
BERG-EN, NORWAY.
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~'1 .-DRYING

(JODPISH A.T BOKDEA.ITX.*

By H. GUNDERSEN.

The method of drying codfish at Bordeaux is the one most suitable
to the locality. The process is rapid, occupying only from 2 to 6 days,
the outlay of money is slight, and the result is a very good article. The
·French fish will never keep so well as the Norwegian; but considering
the excellent means of communication, the price is much more important, and this is, on the whole, very reasonable. A great advantage of
these drying frames is this, that they give fish which have begun to
turn a little a better appearance and prevent them from decaying altogether, as they can be cleaned, soaked, and dried again with very little
expense.
A sketch of these frames is given in Figs. 1, 2, and 3; where a a are
laths of pine wood; b bare poles of different kinds ofwood, rammed into

(\

..

cl

&

FIG. 1.-Codfish drying frame, top view.

the ground; and c cis a cover of strong mats. The fish hang on the
laths in rows, exposed to the sun and wind. A temporary roof is. generally put on when the rays of the sun become too powerful. There are,
however, many drying frames which have no roof. When the rain and
•" Torring af Klipfisk i Bordeaux." From the Norsk Fiskeritidende, Vol. V, No.1,
Bergen, January, 1886. Translated from the Danish by HERMAN jACOBSON.
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sun become too strong tllere is then no other way but to take the fish
down and lay them in a shed. The fish are not pressed at all.
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Flo. 2.-Codfish drying frame, side view•
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FIG. 3.-Cod:fish drying frame, end view.

All the drying frames extend from west to east. They vary somewhat in their arrangement, but two types seem to be prevailing: (1)
The one given in the illustration, the laths being attached alternately
to the north and the south en~l of the pole; (2) or with an inter\a,J of 2,Z
to 3 meters between all the rows, so that the shadow of one row never
falls on another, all the laths being attached to the north side of the
pole.
The thickness of the laths is from 1 to li centimeters, and their
breadth from 4 to 5. The fish are not specially fastened to the laths, but

Sf> ·
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simply stuck between them (Fig. 4) from the right and the left (north
and south); but the fish are all stuck in with the back upward. By Its
own weight the fish bends, so that the lower side turns towards the sun.

-------------------~

FIG. 4.-M:a.nner of securing :fish for drying.

To prevent the laths from giving way and the fish from falling down,
blocks of wood (d d) are, at short intervals, stuck across every pair of
laths. Thereby they are held together so firmly that it would require a
pretty strong wind to blow down the fish, even if they have been hung
only recently. After the fish have become somewhat dry they hang
safely even in a stiff breeze. If the heat of the sun is very strong and
there is no straw cover, all that has to be done is to turn the fish so that
their edge turns towards the sun. This can be done easily and quickly.
It is not customary to have more than two rows of laths, and in a
place like Bordeaux, where there is so much room, there is no necessity
for it. The laths generally last from 5 to 7 years, and the poles somewhat longer.
I have made a calculation in order to see what space it would require
to dry 30,000 fish, and have found that, counting two rows, and an interval of 2 meters between the rows, it would require an area of 5,624
square meters, or 75 cubic meters; while the same quantity of fish, when
dried on rocks, would require an area of 7,344 square meters, or 86 cubic
meters. If the interval between the laths is 3 meters, it would require
an area of 8,437 square meters. The depth (from north to south) of
the French drying frames is 8 meters. On a front of 3 meters 128 fish
can be dried; 30,000 would, therefore, require a front of about 700
meters. Owing to the climate, and in view of the fact that a more durable article is to be produced, the drying will take more time in Norway than in France. Hence a layer of earth at the bot.tom will not
prove an advantage. The frames would, 'therefore, have to be placed
on the rocks, which would make them much more expensive.
BERGEN, NORWAY.
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RIVER, OREGON, A.S A. PLA.()E FOB SA.Lit.ION BREEDING.

By E. L. SMITH.
[From a letter to Mr. Livingston Stone.]

I would call your attention to a stream, not mentioned by you in your
report on" Salmon Hatching," which may possess some advantages for
propagating several varieties of the Salmon family. The stream to
which I refer is called Hood River (the Dog River of Dr. Suckley), and
falls into the Uolumbia on the south side, about 23 miles west of The
Dalles. This river receives the drainage of the north and east sides of
Mount Hood, and is for its entire length, some 30 miles, a rapid mountain torrent, carrying a large body of water nearly equal in volume to
that of the .Klikitat.
I wish to speak more particularly of the west fork of this stream,
which bas its source in and forms the outlet of what is known as Lost
Lake, a triangular-shaped body of water, some 10 miles due northwest
of Mount Hood. This lake is not less than 3 miles in circumference,
is very deep, and abounds in mountain trout. .About 12 miles from
Hood River railroad station this fork unites with the main river. The
waters of the west fork are at all seasons clear and cold, while the
other branches of Hood River late in summer a~e colored with volcanic
detritus. About 80 rods up the west fork above the main river is a perpendicular fall of about 15 feet, and immediately below the fall is a
large circular basin of unknown depth. .A few feet below this basin
a bold mountain-stream falls into the west fork, falling several hundred
feet in a few rods. Salmon, mountain trout, red-spotted salmon trout
(Salmo spectabilis Girard), and Hood River silver trout find their way in
large numbers to the foot of the falls, where their further progress is impeded, except at times of extreme high water. I have fished in many
of the streams of Oregon, Washington, and Idaho, as far north as ·the
forty-ninth parallel, as wen as in those of Northern Vermont thirty
years ago, and have yet to find any stream superior to the west fork of
Hood River for the varieties and size of its trout.
Salmo spectabi~is are found of very large size, probably 10 pounds or
more in weight; but the fish most plentiful is what is known as the
Hood River silver trout. This fish enters the river about August, I
• think, and is found there until the next spring. It resembles a small
silver salmon, of the average weight of 2 pounds (though some are
much larger), very·fat, and most excellent for the table. It is singular
that this fish is not found in any of the neighboring streams-the White,
Salmon, Klikitat, &c.
It was not supposed that these fish would rise to the fly, but last

•
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September I bad excellent sport taking them in that manner. Many
were so large as to carry away my tackle at the first onset. It seems
to me that they would prove to be a most excellent variety for stocking
many small rivers. They are very abundant and full of spawn in August
and September.
As to the supply of large salmon in the west fork, I. am not certain.
On the bank I saw the backbone of one over 3 feet in length; and I saw
the salmon jumping in the river, but cannot speak as to the variety or
quantity.
With this exception, the locality I speak of possesses every requisite
mentioned in your report. With slight improvement the road would
be hard and excellent during the entire year. There is abundance of
timber on the ground, and water can be conducted, if necessary, 200
feet above the stream. There are no settlers above, and none to interfere below the falls. It is an ideal place for a hatchery for several
varieties of trout and salmon, but, as I stated before, I am not certain
as to the numbers of the larger salmon. The climate is all that could
be desired, with the exception of considerable snow in some winters.
With this exception, I think it is as good as any place in Oregon. I
would like to see a Government hatchery at that place. When I was
at the falls last season the silver trout were trying to jump from the
pool to the river above, but all that I saw failed in the attempt and
fell back again. Dr. Suckley does not describe this fish in his report.
Eleven years ago I assisted in running the boundary line between
Idaho and Washington Territories, from Lewiston north to the fortyninth parallel, or international boundary. Our line crossed the Pend
Oreille in plain sight and a little below the falls you mention, which are
about 8 feet in height. Below the falls the river runs slowly for not
less than 20 miles, as near as I can . judge, before it forms a canyon.
The head of the canyon must be some 10 miles below the old Saint Ignatius Mission. At the point of crossing we caught trout and a slender
whitefish, but saw no signs of salmon. About the old Mission, now
abandoned, were fine meadows of timothy and red-top, but the Indians
are not to be trusted.
From the Little Spokane to the Pend Oreille River, following up the
:first-named stream, is a natural route for a wagon-road. Lake Kaniksu, the waters of which flow into the Pend Oreille above the fall mentioned, is a very beautiful body of water, estimated at 20 miles iri length.
The Indians have a horse-trail from the old Mission to this lake, where
they dry and smoke large quantities of trout. If you have any ambitious tourist in mind who is desirous of exploring unknown lands, I
know of no more interesting locality than this lake.
· THE DALLES, OREG., January 17,1885.
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!19.-STATISTICS OF WHALING, COD-FISHING, AND SALMON-PACK·
ING ON THE PACIFIC COAST.

[From the San Francisco Chronicle.]

WHALING.-The following is a statement of the annual catch of the
Arctic whaling fleet reporting at San Francisco for twelve years:
Years.

1874 . . . . . . .. .. • • .. .. • • .. .. . . .. • .. . • . • • . . . •• • . . .. . . .. .. • • • . . • • . . . ..
1875 ...................... ,.. ... • .. ... • .. ... .. ..... .. .... .. . . . .. . ..
1876 . .. . .. .. .. .. .. .. .. .. .. .. .. .. . . .. • .. . .. .. .. • • .. .. .. .. .. .. .. .. ..
1877 .. .. . .. .. .. .. . .. .. .. . .. . .. .. .. . .. .. .. .................·.... .. ..
1878 .. . . . . .. .. .. .. .. .. .. . . . . .. .. .. .. .. . . . .. • .. .. .. .. • .. . .. .. . . . . . .
1879. ..... .... .. ...... ...... ...... .... .. .... .. ............. .... .. .
1880 .. .. .. .. ................. -............... .. .. . .. .. • .. . .. . .. . .
1881 . .. .. . . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. • • .... • .. .. .. .... .. . .. ..
1882 .. .. .. .. .. .. .. . . . . .. .. .. .. ............. _........... _.. _.. . .. .
1883 .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. • .. .. .. . .. .. .. .. .. .. • .. .. .. • ..
1884 .. .. . . .. .. . . . .. . . . .. .. .. .. . .. . .. . .. . . • .. . . .. .. .. .. .. .. . . . . .. . .
1885 .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. • .. • .. . .. • .. .. . . . . . .. • . .
Total........................ .... .. .. .... .. .. • . .. .. . .. .... ..

Oil.

Bone.

Ivory.

Barrels.

Pounds.

Pounds.

10, 600
16,300
2, 800
13, 900
9, 600
17,400
23, 200
21, 800
21. 100
12, 300
20, 373
24, 844

86, 300
157, 000
8, 800
139, 600
73, 300
127,500
339, 000
354, 500
316. 600
160, 200
295, 700
451, 068

194, 217

2, 509, 568 1

I

7, 600
25, 400
7, 000
74, 000
30, 000
32,900
15, 300
15, 400
17, 800
23, 100
5, 421
6, 564

r- ------1-------:------260,485

The returns of oil and bone made here for the last year are the largest
on record, the entire fleet reporting at this port, while prior to 1879
the greater number of the fleet reported at Honolulu. Until within the
last two years the price of whale oil in this market has been from 35 to
40 cents, but owing to the operations of the Pacific Steam Whaling
Company the price has been advanced from 50 to 55 cents. This company, having completed extensive refining works here, is now handling
a large quantity of the annual catch. The demand for whalebone here
is very small, the greater part being shipped east. Two years ago bone
was worth $4.50 in New York, the highest price in seventeen years,
but has now dropped back to $2.50 per pound.
CoD-FISHING.-The cod-fishing fleet of 1885 consisted of twelve vessels, one of which made three round trips, acting as tender for the fleet.
The vessels dispatched all arrived . back safely, bringing full loads,
which has acted unfavorably upon the market, and prices throughout the
season have ruled low. The sharp competition of local dealers and the
low rates at which superior goods have been sold have practically
driven eastern fish out of the market. The last vessel arrived back
from the fishing grounds on October 18. The vessels employed in the
trade and the catch of each was as follows :
Vessel.

No. offish.
286,000
50,000
64,000
100,000
192,000
85,000

Vessel.
Constitution ...........•...••.••.....
Tropic Bird ........................ ..
Francis Alice ....................... .
SanLnis
. ........................ .
Jane .A. Falkenbur.g ................ .

No. offish.
120, 000
79,000
35,000
118,000
120,000
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The catch for the past season has been taken from the following
sources:
Number offish.

Shumagin Islands ..•••••••.•.••••••.•••••••••••.•• ., •. ···-·• •••••• .••••.
Behring Sea .•..••••••••.•..••• _.. • • . . • • • • • . . . • . . . . • • . . • . • • • • . • . • . • . . • . .
Okhotsk Sea . . • • . . • • • • • . • • • • • • • • • • • • • . . . • • • • • . . • • • • . . • • • • • . • • • . . . • • • • . .

620,000
312, 000
452, 000

Total .•..•.. _.. . • • . . • • • • • . . • • . . • • • • • • . • •• • • • . • . . . . • . . . • • • • • . • • • . • . 1, 384, OQO

The cargoes were consigned to the following parties in this city:
Number offtsli.

McCollam Fishing and Trading Company._ .••.......•. ___ ..•• _.... _...
Lynde & Hough .•• _....••.....•••••.. _... . . • . . . • • • • . . • • • . . . • . • . . • . . . .
A. Anderson & Co .••••• .••••• .... .•.••• .••••. .. ...• •.•• .... ...... ••••
N. Bichard ....................• _.•...••..•..•...........• _.. • . . • . . • . • .

557,000
469, 000
85,000
273, 000

Total ....••..•.••..•..•..•••...• __ •..•• _•.... _.. . • . • • . . . . . . . . • • .

1, :384, 000

The catch for the past season was about 235,000 fish less than for
1884. Since the beginning of the cod-fishing industry in 1865 the annual catch has been as follows, that for 1883 being the largest:
Year.

v....Is., Nu:.:;:.rofl y..,_

1865. .... . .
1866. ......
1867.......
1868. .... ..
1869 ....... ,
1870.......
1871. .. .. ..

7
18
19
10
19
21
11

469,400 1872......
724,000 1873......
943, 400 1874......
608,000 11875.... ..
1,032,000 1876 ...... ,
1, 265, 500 1877. .....
772, 000 1878......

v...ei~
5
7
6
7
10
10
12

IN"]l',!;:.r•fl

Year.

v....,,.

Nu]l':l,':'•'

13
8
7
12
16
15
12

1, 499,000
1, 206, OilO
1, 042, 000
1, 302,000
1,750,000
1, 619, 000
1, 384, 000

300,000 1 1879......
550,000 1 1880......
381, 000 1881......
504,000 1882... ...
758,000 11883 ...... ,
750,000 1884......
1, 190, 000 1885.... ..

Total since 1865.................. . .. . .. . .. . . .. .. .. . .. . . . .. . .. . .. .. .. .. . . . . .. . . .. . . . .

---20, 049, 300

SALMON·P.A.CKING.-The California Grocer and Canner makes the
following summary of packing operations (in cases) on the Pacific coast
for the seasons of 1884 and 1885:
Salmon pack of the Pacific coast.
Locality.
Sacl'amento River .............................................................. ..
Columbia River .................................................................. .
Eel River ......................................................................... .
Smith River ....................................................................... .
Coquille River .................................................................. ..
Umpqua River ................................................................... .

1884.

1885.

90,000
656,179
7, 500
6, 000
9,560
13,320
9, 760
4, 350
15,870
123,420
17,200
4,500
7,400
41,000

45,000
524,530
3, 750
1, 000
3,800
8, 000
8, 300
3, 400
5, 000
87, 330
12,800

Total.... . . .. .. • .. • .. .. • • • • • • • •• • • • . • • .. • • • • • • • • • • • • . • • .. • • • • . • .. • • .. . • • .. .. . 1, 006, 059

776, 660

~h~h:lJ!ii!;e~·:

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Puget Sound .................................................................... ..
Fraser River ..................................................................... .
Skeena ........................................................................... .
Naas ............................................................................. .

!~:~t:~:.:

::::::::::::·.::::: ::::::::::::::::::::·.::: :::::::::::::::::::::::::::::: ---- - -

Barreled salmon:
Columbia River ............................................................................. .

6, 000
67,750

Fraser River ..................................................................... . .......... .
Alaska ...................................................................................... .

~~:~~!~r!:~ ~~~~~~~~ ~~~~~~=:: ::::::::::::::::::::::::: ::~:::: :::::::::::::::: :::::::::::

500
500
75
250
1,000
2, 250

Total .................................................................................. .

4,575

SAN FRANCISCO, CAL., January 1, 1886.
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30.-EELS IN T A.NKS A.ND PONDS.*

The fry of eels can easily be made to grow in closed tanks, but it is
best to put in some older eels, e. g., some measuring from 8 to 15 inches
in length. .An eel-tank should be carefully constructed and should be
thoroughly tight. Wooden tanks are best, having a lid with a net-work
of steel wire, so that the fish cannot escape. .At the top they should
have a ledge about a couple of feet broad, with fine sand, and outside
of that a tight wall of boards about a yard high.
The quantity of water in such a tank should be about 6 pints to 1
pound of large, Jive fish, but for fish that are a year old about ten
times as much water is needed. The tanks would best be placed in summer in fresh running water, or in a lake, so that the waves may have
some influence on the inclosed space. In winter it is best to have the
tank in a weak current.
At the bottom of tanks for small eels stones (about the size of a fist)
are placed; and over it a coarse cloth is fastened, so the young fish can
hide under it. For larger eels there should be at the bottom flat stones,
roots of trees, &c., so they can hide. Eels can be fed in these tanks all
the year ro·u nd, but in September a layer of clean sand should be put
on the bottom, so that the eels can hide in it in winter.
Eels may be fed on all kinds of animal food, even if it is almost decayed, such as dead animals, entrails, refuse of fish, &c. In the tanks
it is best, however, to use fresh food, and to take care that no decaying
matter accumulates. From the beginning of October till the middle of
April the eels do not take any food, because they are in a state of torpor. But as soon as the eels again begin to take food, they should be
fed every other, or at least every third, day at sundown, because the
eels generally rest during the day. For young eels the food should be
chopped, or it should go through a sausage machine, and be mixed with
flour so as to form a dough, then cut in small pieces or rolled out in
worm-like strings. Worms, snails, &c., also form good food for eels.
Larger eels may be given small shells, such as Leuciscus rutilus, &c.
When well supplied with food eels will increase in weight from 1~ to 2
pounds in the course of a summer.
Ponds are best adapted to young eels. They will grow welt in them;
and there are instances that about 3,500 young eels, weighing in all 2~
pounds, which were placed in peat-bogs near .Abbeville, France, after
five years yielded eels to the weight of 6,000 pounds. .Any stagnant
water, such as peat-bogs, marl-pits, puddles, &c., may be used as eel
ponds, on account of the many insects, larvrn, and different aquatic animals found in them. The only condition is, that these ponds should
not freeze to the bottom in winter, or dry out in summer.

*' Aal i Beholdere og iDamme." From the Nm·sk Fiskeritidende, Vol. V, No.1, Bergen, January, 1886. Translated from the Danish by HERMAN JACOBSON.
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.Along the banks there should be pits for hidingplaces, and for the
same purpose there should be near the banks roots of trees, stones, &c.
The steeper the banks of the ponds the less chance will there be for the
eels to escape. .All channels, either of influx or outflow, should be
stopped up, so that the eels cannot escape. Care should be taken that
the ponds are never exposed to the d;:~.nger of inundation.
In this kind of pond eels measuring 22 to 3 inches in length may be
placed, or better yet, eels measuring 8 to 15 inches. These latter are
better able to seek their own food, to resist the changes of the weather,
and to escape from their enemies. When eels are placed in these ponds
in .April or May, from 200 to 300 of the smaller size should be counted
to an acre of pond area. If the eels are 6 inches long, 50 to 100 should
be put into the pond, and of the largest size 25 to 50 per acre.
Many of the young eels placed in a pond are of course lost ; some
escape, others die, and some are devoured by other fish, frogs, and
other aquatic animals; so that one may count on 25 to 30 per cent of
the smallest eels (from 2~ to 3 inches) reaching a marketable size; 40 to
50 per cent of the larger (6 inches); and 70 to 80 per cent of the largest.
Two thousand young eels weigh about one pound.
In these ponds there should be placed the year after the large eels
have been put in, or two years after small eels, a number of shell-fish,
say 10 to 15 to every 100 eels. When these begin to propagate, the
eggs and the young are an excellent food for the eels.
In spring the eels begin to get hungry, and it will be found an advantage to put into the ponds artificial food, such as manure, or a carcass in
a basket, so that larvrn and worms may develop. There may also be a
ditch or pit at the bottom of the pond, at one end of which there is
placed a wooden box (6 to 10 feet long, 1~ to 2 feet broad and deep) in
which the food may be placed. If there is enough food in the ponds,
the eels will increase in weight 2 pounds apiece in one ·year. If eels
are placed in good growing ponds for carp, the yield of these ponds
may be increased very considerably.

31.-0N THE I.NTKAOVARIAN GESTATION OF THE KEDFISH
( SEBASTES lJIA.KINUS).

By .TORN A. RYDER.

It has been known for a long time that certain species of Sebastes
were viviparous. During July last female specimens of S. marinus
taken by the steamer .Albatross off the Banks were found with the
ovaries in a gravid condition, but with the embryos in an advanced
state of development. These were so far developed as to show all of
the features of the end of the lophocercal stage when the median fin
folds already contain actinotrichia. Estimating the number roughly,
fully one thousand embryos were contained in each ovarian sack.
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The individual embryos were slender, about six millimeters long,
with a pigmented stripe on the posterior dorsal part of the yelk-sack
and along the upper margin of the hinder half of the tail. A large
yellowish oil-drop occupies an anterior position in the yelk substance.
The caudal part of the tail fold is already widened, as in the embryos
of clupeoids, and the end of the straight chorda, as in the latter, divides
the tail into very nearly equal dorsal and ventral moieties. The eyes
were fully pigmented and black, and what pigment cells were present
on other parts of the body were stellate, with several rays running out
from a nearly colorless center, in which the nucleus lies embedded.
The only paired fins developed are the pectorals ; no traces of the
ventrals are yet visible. The proportions of the embryos are nearly
those of the clupeoids, the head being but slig-htly more robust. The
majority were found to be coiled. up, or with the tail thrown around. to
one side over the yelk-bag and head, as they He in the ovary. Each
embryo as coiled up formed a flattened oval body nearly one and a half
millimeters long and one millimeter wide. Some of these coiled ones
seemed also to be covered by an exceedingly thin membrane, which is
.supposed to represent a zona radiata Qr egg-membrane. Fragments of
this membrane enveloping the embryos when examined under a high
power, however, failed to show the presence of fine perforations or porecanals. These membranes were, moreover, in many instances, adherent
to the vascular processes depending from the roof of the ovary, and it
is inferred, therefore, that the membranes mentioned are actually the
vestiges of a very thin egg-capsule.
The ovary itself was found to have very thin inferior and lateral walls,
which were somewhat colored by dark pigment. These thin walls are
not concerned in the development of the ova at all; the latter in fact
are developed in the thickened dorsal or mesometric side of the ovary,
which is highly vascular. ·when the ovary is opened and the embryos
shaken out, it is found that there is an abundant covering of flat, :fleshy
processes which arise from the roof of the ovarian cavity. The basal
part of these processes is thickened, traversed by vessels, and consists
largely of ovarjan stroma, in which immature eggs are found embedded
in various stages of growth. The distal part of the processes which
depend into the ovary are subdivided into slender digitations, which
dip down amongst the great mass of embryos. These tel'.II).inal digitations, upon cutting sections of them, are found to be highly vascular;
small vessels in fact comprise the greater part of their substance. The
vessels which traverse the digitations evidently form long recurrent
loops and serve to bring the oxygenated blood of the parent female fish
into close relation with the embryos or fretuses, since these digitations
pass down between and amongst the embryos lying in the ovarian bag:
in such a way that few of them can escape coming into direct contact
with some of the vascular loops in the digitations. The latter also
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afford more or less obvious attachment or support to the adjacent embryos by means of the thin structureless membranes already spoken of:
While I have had practically but a single stage of development to
study, it is obvious that we have in this instance a very remarkable
condition of affairs in the.ovary. It is clear, I think, that the method
of viviparous development as seen in Sebastes is quite different from
that observed in other types of viviparous fishes, so that this type adds
another to the several forms of development noticed in a paper which
I have recently published.*
W .A.SHINGTON, D. 0., March 21, 1886.
3~.-NEW

ENGLAND FISHERIES IN lJIABCH, l.SS8.

By W. A. WILCOX.

The month came in with the longest and most severe of the many
gales during the past winter. The storm began February 25 and continued until March 3. During much of this time the thermometer indicated zero or below, and the wind blew from 50 to 75 miles an hour.
One hundred and forty-three sail from Gloucester were absent at
this time on cod and halibut trips to George's Bank; and as several
days passed with no arrivals or news from them, much anxiety was
felt. All at last arrived, mostly more or less damaged. Ten men were
lost by being swept overboard, two vessels losing two men each and six
vessels one man each. It is doubtfu} whether any previous record will
show as many lost during a single storm by being washed overboard.
Much suffering was experienced from the excessive cold weather.
Among the arrivals, schooner Fitz J. Babson reports that on February
27, on George's Bank, the decks were swept and three dories stove by a
heavy sea, and that as soon as the deck was cleared a small-sized live
mackerel was found to have been washed aboard. This may be recorded
as the first mackerel caught this season. During the month the fishermen have several times reported finding mackerel in the stomachs of
codfish caught on George's Bank.
The frozen-herring fleet from the United States to Fortune Bay, Newfoundland, numbered twenty sail, all belonging to Gloucester. One
has previously been reported wrecked t wbile on the way home; the
others all brought full fares, the last to arrive being the schooner Herman Babson, arriving March 8.
.
Oodfish have been abundant, and when the weather permitted fishing
a good catch has been made on George's Bank and in Ipswich Bay.
The fleet in Ipswich Bay numbered forty-three sail that used trawls and
seventeen sail that fished with gill-nets. Before the gale, which destroyed many nets, those using them were doing well. The schooner Sarah
*On the Development of Viviparous Osseous Fishes. Proc. U, S. Nat. Mus., 1885;
pp.128-155, pis. VI-XI.
tSee F. C. ~ulletin, 1886, p. 79.
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C. Wharff took 36,000 pounds of codfish with gill-nets, while fishing only
three days in Ipswich Bay; and sold the same at $4 per 100 pounds,
netting over $1,400. The price just mentioned was exceptionally high;
while during the month prices for all kinds of fish have ruled lower than
for years, the exceptional cases being on fresh fish, with which the
market would be poorly supplied during stormy weather.
The codfish found in Ipswich Bay seem to have followed in, or been
followed by, a large body of shrimp, their stomachs being full of them.
The shrimp are from two to four inches long, of a bright red color, and
full of spawn. The codfish taken in Ipswich Bay average seventeen
pounds each, about half of them being female fish.
The mackerel vessels have been getting ready for their season's work,
which is close at hand. The catch of mackerel before June is generally
regarded as unprofitable and injurious to the business. It has been
expected and largely desired by producers and dealers that Congress
would pass a" close season" law, prohibiting the catch or importation of mackerel until June. The mackerel vessels began to leave for
·the southern fishing grounds on March 11. No mackerel had been seen
up to the close of the month. Not so many sail as usual will be engaged
in this branch of the fisheries early in the season, yet by the middle of
April one hundred sail will be on the fishing grounds. As long as any
go early, many who are opposed to fishing for mackerel so soon in the
season will go with them.
Although much of the t~me during the month the weather was stormy
and vessels were obliged to remain idle, fish have been abundant and
good average fares brought in. The receipts at Gloucester of cod and
halibut, the two leading varieties, as compared with the corresponding
month last year, show an increase, as follows:
Number of

:Month.

Cod.

Halibut.

Pounds.

Pounds.

fares.

March, 1885 .•••••••••.••••••••••• ~···· ••••••••••••••••••••••••••
March, 1886 .••••••••••••••••••••••••••••••••••• ~- •••••••••••••••

179
190

4,266,000
4, 568,334

Increase, 1886 .•••••••••••••••• ~ ~··· ••••••••••••••••.•.•...

11

302,334

693,500
1,106,100
412,600

Receipts of fish at Gloucester, Mass., in March, 1886.
From-

Fares.

-------------------------1
~~: ::::.::::::::::::::::::::::::::::::

122
7

Codfish.

Halibut.

Pounds.

Pounds.

4,114, 334
180, 000

i1 ·····is;ooo·
10, 000

~:nJl~!~e~~~k::::::::::::::::::::::::::::::

Western :Bank .••...••••.••••.•••••••••••••.
Ipswich :Bay, trawls .•.•.•.•••.•••••••••••••

Haddock. Fro~~~er-

Pounds.

Number.

165,600
623,000 ••••••••••••
37, 000 •••..••.. - • • • •••.•••••••

~:ggg

:::::::::::: ::::::::::::

~::fggn~f!~f~~~:::::::: :::::::::::::::::::

6, 000
40, 000 • - •.• - •.•• - •
12
113,000 .••••••••••••••••.••••..••••••••••••
14
136,000 ••••...••••.•••••••••••••••••.••••••
1 ••••••••••••
40,000 •••.•••••••..••.•••..•••

~~~nO:f!k~ :::::::::::::::::::::::::::::::

24 ••••••••••••

Fortune :Bay, N ewfoundla.nd .•••...•••••.••.

Total.... . . . . . •• . . . . . . . . . . . . . . . . . . . . . . .

= :::::::::::: :::::::::::: :::::::::::: l,~~g:::

190

4dditional, 10,000 QO~es of s~o\ed 4erring fro:rq.

4, 568, 334

Grand~

792,500 ••••.••.•••..••.••••.•••

1, 106, 100

663, 000

1, 860, 000
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33.-SHA.D IN THE SA.INT JOHN'S RIVER, FLORIDA..

By W. DEMPSEY.

I began fishing in the Saint John's River in 1865. Then there were
from 7 to 10 nets fished along the river, with from 1,500 to 2,500 fathoms
of twine. Now, from Jacksonville to Saint John's, there are 100 nets,
with about 250,000 fathoms of twine. One hundred boats are also used,
employing 200 men, while probably 20 more are engaged in handling
the fish.
The figures here given will serve to give some idea of the catch, which
was a good one this winter, at the town of New Berlin; but beside the
shad I handled, there were small amounts caught by 6 other nets fished
from this place, and a few nets were fished by small boys. The following table shows the number of nets used (whose catch I handled) per
day, the daily catch of shad, and the average number of shad taken pernet during each of the four months of the season, which here begins on
December 1 and ends on March 31:
Shad taken at New Berlin during the season of 1885--'86.
December.

January.

February.

March.

Day of month.

___________,___,__ - - - - - - - - - - - Nets.

1------------···--···-·-··--·--·--·
2-----··------------······--·--·--·
B--······-········· ................

Shad.

Nets.

6
7
11
12
15

Shad.

36
12
220
1911
7
22
264J ..••..•. .•••....
4------·--------------·------·---··
202
18
490
5-------------·········-----------·
560
14
186
13
204
16
24
15
207
183
9---------------------·-------·····
16
906
14
717
10---------------------------------·
13
345 ·••····· ....... .
13
7481
3
57
12----···-----·----------··-----·--·
16
876
4
49
13 ..•••• ·-·-···-··-------··-········ .••••••. ..•...•.
8
107
14 .••.•• ---------·-······--··--·····
11
215
7
43
15-------------···············--·
11
257i
6
30
16 ...••••••••••••••••••••••••• ·---··
12
278
1
4
17 ·······--··· ········-··---·····-··
8
104 . ••..... . •... .•.
18 .••••••••••• ···········-········· ·
17
228
6
26
9
90
4
12
19 .••••••••••• ··········--·········20...... •••••• •••••••••••••••••••••. .•••. ... .••.. ...
8
58
21 ..•••• ·---------·· .•••••. •••·••·•·
16
201
16
264
22..................................
13
177
5
79
23 •••••••••••• ··-······-·· ··-· ••••••
15
232
13
88
24 •••••• ••••••••••••••••••••••••••••
8
116 ........ .••. . . . .
25..................................
9
256
19
1,137
26 ...•••••••••.•••••.•••.•••••••••••
19
455
21
471
27 .•.••• ·••••• ------ .•.•.• ------- ••..••...... ·-.....
19
227
28 ...• -· ------ •.•••..•• --- ·-----. .•.
2
7
10
151
29 . •••••.••••••.. - ...•.••. ·-----.. ..
2
2
21
391
30 ..•... ·········•···•••···••·•··••·
3
23
12
372
31............ ......................
9
36 ..·...... ........

6-----------··--------------------- ········ ........
354

7---------------------------------·
8------------------·---------------

118

11-------------------------··-···--·

Total........................
304 7,366
Averagepernet.·-······:········· ..•.....
24

280
........

·NEW BERLIN, FLA., April 13, 1886.

Nets.

Shad.

Nets.

Shad.

14
182
14
465
. 23
1,520
10
333
21
934
18
658
23
1,839
22
1,301
18
1,785
14
799
19
305
11
344
..•.......•............. ········
2
5
19
508
21
2,010
9
60
24
2,592
20
1,635
22
1,213
21
758
15
283
10
326
23
1, 004
13
529
.••..... .............••.. ·· · ····
7
63
18
680
21
3, 071
13
359
25
1, 664
19
666
20
498
19
1,142
8
122
20
738
16
640
20
1,132
.••......•••..•..••.............
3
13
19
667
1
14
407
14
130
8
166
22
2, 945
244
21
1,222
16
429
21
1, 934
12
486
..••..... --·- ••. -- •...... -- .....
13
331
14
808
13
442

11

11

5,612
404 25,985
410
20 .••.•••.
64 ••••..•.

16,413
40
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34.-THE PRESERVATION OF
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June 12, 1886.

NETS.~

If nets and other fishing apparatus go to ruin in a short time, when
not exposed to powerfhl external influences, the reason for this must be
sought partly in the quantity of animal matter which adheres to the
apparatus and which decays under certain conditions of temperature,
and partly in the myriads of infusoria which penetrate among the fibers
and there deposit the~r eggs. From these eggs, during summer, a new
generation of infusoria is developed, which again in their turn lay eggs,
and so forth. Not only is the fiber weakenPd by its component parts
entering new chemical combinations, but portions of it certainly also
serve as food for the infusoria. The looser the thread, the easier will
they find their way into it, and the sooner will it be destroyed. With
the view to preserve their nets, the fishermen use every opportunity to
dry them; and for this purpose a place should be selected which is
shady, and where there is a strong current of air.
Everybody knows that fishing apparatus should never be stored
away when wet. If necessity compels one to do this, salt is sprinkled
between every layer, or sea-water is poured over them. Nets (especially
herring-nets and nets used during summer) should be cleaned often, or
soaked in birch lye, or, as is done in Nova Scotia, in a decoction of pine
or spruce bark. During the fishing season the nets in Nova Scotia are
cleaned every week, being laid in the decoction Saturday night, and
remaining in it till Monday morning. Apparatus can thus be preserved
by killing the animalcules which attack the material of which the nets
are made; but they may also be prepared in such a manner as to resist
these attacks to a certain degree.
The simplest method of preserving nets consists in smoking them;
thereby they become penetrated with creosote, whose antiseptic qualities are well known. If the smoking is repeated from time to time, this
method of preserving nets, in spite of its simplicity, is not to be deBpised.t
Hot coal-tar will certainly prevent the nets from decaying <luring use,
'but it makes them hard and stiff, and the twine becomes brittle at the
_knots and is apt to break.
Hot wood-tar or coal-tar thinned with oil of turpentine also makes the
:nets stiff and brittle. The same is the case with boiled linseed-oil. t
Charcoal-tar is apt to "burn" the nets.
* ''Bevaring aj Garn." Fro:::n the Norslc Fiskeritidende, Vol. V, No.2, Bergen, April,
.1886. Translatedfrom the Danish by HERMAN JACOBSON.
tMittheilungen des Deutschen Fisc~erei-Y.!}.reins. Berlin, 1885.
, ~Fishing Gazette, March, 1884.
· - ·
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The Scotch formerly used tar and oil of t .u rpentine. The tar was first
boiled for one hour, whereby it lost some of its '' buroing" quality,
when an equal quantity of oil of turpentine was added, heated to a temperature of 1040-1220 Fahr. The nets were then drawn through the
mixture. Instead of tar, thick turpentine was also used, and the superfluous moisture was pressed out by letting the nets pass through a
machine with two cylinders. When treated in this manner they kept
their natural color.
In Newfoundland pine, spruce, or birch bark is boiled until the liquor
has the required strength. It is then drawn off and tar is added in the
proportion of one part tar to twenty parts of the mixture.
In France the fishermen use a solution (2 to 4 per cent .strong) of
alum and water, or sulphureted copper or oxide of zinc. From England
we have received the suggestion to use alum dissolved in water and
buttermilk (2 ounces or 62 grains per gallon), in w_h ich the nets are laid
for six hours.
In Europe nets at present are generally tanned. Especially has
catechu* (:rerrajaponica) found great favor during the last 30 years
for tannill g nets.
There are 3 kinds of catechu: t
(1) Garnbier catechu.-This is obtained by boiling the branches and
leaves of the gambier plant which grows in Farther India and on the
islands of the Indian Ocean. When it has evaporated it forms a claycolored mass, which is cut in inch cubes. When these cubes are dry
they are dark brown on the outside and light brown inside. Occasionally much smaller cubes find their way into the market; but these are
frequently adulterated with dried blood, flour, &c.
(:3) Palm catechu.-This is obtained by boiling the fresh nuts of the
betel palm. There are two kinds, namely, the Kasstt, which is formed
into round bricks, dark brown, 2 inches broad and one-half inch thick,
often covered on one side with rice-husks; and the Coury, which has a
yellowish brown color, and which when broken shows an earthy surface,
easily distinguishable from the Kassu, which shines on the broken surface. Both these kinds are of an inferior quality.
(3) Gutsch.-This is obtained from a species of acacia growing in India,
but now cultivated also in the West Indies. Pegu catechu comes in dark
brown lumps packed in leaves. It is heavier than water, has a bitter
taste, and is said to contain 55 to 58 per cent of tannin. Bengal catechu
has a grayish brown color, and when broken shows shining streaks or
· layers. It generally comes in lumps of 1 to 3 inches in diameter. It
contains about 50 per cent of tannin.
Purified catechu comes in cakes weighing about one pound each. It
is generally adulterated.
The characteristics of good catechu are that it has a brown color, and
*It became known in Europe in the sixteenth century a,u.d
t Danish Fiskeritidende, 1885.

W,{\S
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when broken shows a fatty, shining surface. When in greater masses
catechu should be close and of uniform quality, and have as few holes
as possible. Good catechu dissolYes slowly in hot water.
'l'he Assoeiation for the Promotion of the Danish :Fisheries has chemicaUy examined 9 samples of catechu, which contained from 12.15 to
18.25 per cent of water, from 77.05 to 83.94 per cent of organic ·matter,
and from 1.10 to 7.40 per cent of inorganic matter. In five of the samples the quantity of tannin varied from 48 to 61 per cent. The retail
price varied from 6! to 9~ cents per pound.
Catechu is often adulterated by mixing it with potato starch, red clay,
sand, alum, &c.* When mixed with inferior catechu or other substances,
this may be recognized by the color, which is dark brown, almost black;
and by the taste, as it does not have the pleasant sweet after-taste
which is peculiar to good catechu. The adulteration can also be ascertained ~hemically. A solution of good catechu in water assumes, when
iron vitriol is added, ·a. green color, while when mixed with other substances it turns violet or black. When earth, sand, t or sirr~.ilar substances are added to give it a heavier weight, these substances will sink
to the bottom when the catechu is dissolved in water, vinegar, wine, or
spirits of wine. When the catechu is burned these substances remain.
The presence of starch can be proved by a tincture of iodine, which gives
the sediment a blue color. After the catechu bas been dissolved, first
in cold water and then in spirits of wine, the starch sinks to the bottom.
For tanning with catechu Mr. A. E. Maas, the Norwegian consq.l at
Scbeveningen, bas gi_v en the following directions : One kilogram (2i
pounds] of the best catechu is-dissolved in 40 liters (42i quarts] of water,
and this proportion is observed whatever the quantity of catechu
which is boiled. :j: There must be enough of the solution to cover the
nets entirely in the vessel in which they are tanned. Care should be
taken that the nets lie as loose and easy one upon the other as possible.
The solution is not poured upon the nets until the catechu is entirely
dissolved; and it should be poured over them as hot as possible (about
1400 to 1580 Fahr.), but not boiling. The nets should lie in the solution
for 24 hours, when they should be taken out and spread to dry. Great
care should be obserYed not ·t o take in the nets until they are entirely
dry. The solution which remains in the tanning vat is carefully put
back into the cooking vat and mixed with water, until there is enough
liquor to dissolve the same quantity of catechu as during the first tanning, namely, 1 kilogram to 40 liters; and thereby a solution is obtained
"Dr. Herman Klenke: "Lexilcon der Verjalschungen" [Dictionary of adulterations],
Leipsic, 1879.
t Sand is said to make the catechu keep better; and it has sometl.mes been found to
contain as inuch as 26 per cent of sand.
t Mr. E. de Brauwer, the Belgian commissioner at the Amsterdam Exposition of 1861
says in his report that the liquor must not be boiled but heated to 176° Fahr., be~
cause boiling changes the nature of the liquor and makes it corrosive. Rev. ~r.
Loberg, in his book NorgeB Fislcerier [the Fisheries of Norway], says the same.
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for the second tanning. In the same manner a solution may be prepared for each subsequent tanning.
Cotton nets, which are to be laid in oil, should first have been tanned
·three times in the manner described above, whereupon they must be
well dried before they are laid in unmixed linseed-oil which has not
been boiled. The oil should not be heated at all, but should rather be
as cold as possible. The oil is poured into a vat in the proportion of 1
pound of oi.l to 1 pound of nets, therefore as many pounds of oil should
be used as are equal to the weight of all the nets which are to be laid
in it. After the nets have been laid in the oil they are taken up again
and passed between two rollers, so that as much oil as possible may
flow off and remain in the vat. The nets are then laid in a vat with a
double bottom, so as to catch the oil which may still run off them, and
to prevent the lowest layer of nets from remaining in the oil. The nets
are left in the vats until no oil drips off them, which generally requires
12 hours. The nets are then spread out to dry on fiat ground in the
open air,. and remain there until they are thoroughly dry. If oil is
still dripping from them they may be turned from time to time, but
they should never be bung up to dry, and should. never be packed one
upon the other; even if it rains and storms they should be left undisturbed, for if they are packed together too soon they may take fire.
Much rain will burt nets soaked in oil, but there is no remedy for it.
When the nets are thoroughly dry they are again soaked in catechu
once or twice more and dried in the manner described above. When
this bas been done they may be kept in a cool pl~ce.
The rule therefore is: Tan the nets three times in catechu, then soak
them in oil, and then tan them once or twice more. After every trip
the nets are tanned again, but are not soaked in oil; but some linseedoil is added to the catechu solution. Cotton nets which are to be tanned
only in catechu, but are not to be soaked in oil, should be tanned five
times in catechu. Hemp nets need be tanned only three times.
Mr. William Hearder* recommends the following method:
Take 1 pound of catechu to 2i gallons of water, and dissolve the
catechu in the water by boiling.
The nets are to be laid in the solution over night, care being taken
that the fire is out before the nets are put into the kettle. As a general rule, -k ounce of sulphureted oxide of copper is added to 1 gallon
of water, and occasionally some glue, which the author, however, does
not recommend, as it is soon washed out, and takes out some of the
tanning. When the nets have been taken out of the kettle they are
washed in pure .water and dried.
Mr. Arthur Evans gives the following method in a pamphlet which
gained a prize in 1874, and was published by the Baroness BurdettCoutts:
The essential condition of success is that the nets should be well
tanned from the beginning; for, if this is not done, they are soon ruined,
*Fishing Gazette, March, 1884.
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and the damage cannot be repaired later. It is therefore necessary first
to remove all fatty and oily substances which may have been used in
the manufacture of the nets, as they prevent the liquor from penetrating the nets.* This is done by putting the nets, without pressing them
too much, into a kettle with boiling water and letting them cook for
about an hour, stirring them from time to time to prevent them from
sticking to the bottom. When taken out they are laid on a slanting
board and pressed, so as to get the water out of them as much as possible. They are finally spread out to dry, and when thoroughly dry
they are ready for tanning. The t'anning is repeated four times before
the net is considered ready for use.
First tanning.-A kettle is filled with as much water as is necessary
to keep the nets under water, when they are laid in it, without being
pressed too hard. One need not fear that the first solution is too
weak, for it is better that it should be too weak than too strong, as in
the latter case it will not sufficiently penetrate the twine, but form a
sort of crust over it, which will crumble off when the net is used. For
the entire tanning process 1 pound of the best kind of catechu is used
to every pound of nets. For the first tanning one-half is taken and dissolved in water in a kettle. When tile catechu is completely dissolved
no more fire is kept under the kettle than is necessary to keep the
liquor simmering. The nets are then laid in the kettle and boiled for
two hours, stirring them well. vVhen they have boiled the required
time they are taken out, laid in tight vats and pressed, and the solution
is poured over them, and the vats are covered up. They remain in the
vats for forty-eight hours, when they are taken out, wrung, and laid
out to dry. When they are thoroughly dry they are ready for the
second tanning. Care should, of course, be taken not to spill any of
the solution, as this is to be used for future tannings.
Second tanning.-The solution from the first tanning is put in to the
kettle, and water is added if there is not enough to cover the nets.
Half of the remaining catechu is put into the kettle, and when it is completely uissolved, the solution, when boiling hot, is poured over the nets,
which have meanwhile been piled up in a water-tight vat. The remaining process is the same as in the first tanning.
Third tanning.-The same process is followed as in the second, the
remainder of the catechu being used, and if necessary some water is
added.
When the nets are dry, after the third tanning, tbey are well washed
in sea-water, to which is added about a gallon of lime-water, prepared
the day beforehand, so that the lime has time to sink to the bottom.
The object of the washing is to remove all catechu particles which may
have adhered to the twine, as they may cause the fourth tanning to
be a failure, and the object,of the lime'-water is to fix the color. The
nets are then again well dried and are hung up.
"*In Norway the fishermen sometimes boil the twine before it is used; but it is
under all circumstances better to boil the nets.
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Fourth tanning. -The remaining catechu solution is poured into the
kettle, and if the quantity is not sufficie.nt, some water is added. As a
general rule 9 quarts are used for a net 100 yards long and 300 meshes
deep. To the :-;olution are added· 2! quarts of Stockholm tar, and as
much coal-tar for every net of the above dimensions. When the solution begins to boil, the fire is kept low, so as to keep it simmering <luring the operation. It should be constantly stirred, as otherwise the
first nets will absorb all the tar.
The tanning is done in this way, ~o that the net is drawn through the
solution either by band or by means of a winch, one man drawing the
net, one stirring the solution, and the third helping the net along. To
scrape off the superfluous solution, a piece of wood 4 or 5 inches broad,
is laid across the kettle and fastened to it. In the middle of the piece
of wood is a semicircular notch, about 1 inch deep and 1-1- inch broad.
Over this notch there are placed 2 iron cramps about 5 inches long; the
one having a width of 2 inches is placed inside (towards the middle
of the kettle), the other, having a width of 12- inch, on the outside (towards the edge or towards the person who draws the net). The net
tb us passes over tlle piece of wood between the notch below and the
cramps above. The size of the opening or the pressure can be regulated by driving the cramps in further. During the night the nets are
laid to dry, and are then ready for use.
As regards the treatment of the nets during the fisheries, the same
author says that they should be covered up when not in use, and be
dried at least once a week. Before tlleyare dried they should be washed
so as to be free from all impurities; and while being dried they should
be spread out well, so that the drying process may be accomplisbecl
Tapidly. As soon as they are dry they must be taken in, as bleaching
will burt them. If a rich haul has been made, they should be washed,
even if there is no occasion to dry them later. If one thinks that there
will be no occasion to use them for twenty-four hours or more, they
should be freely sprinkled with coarse salt. If they are left idle for
some time, they should be aired both in the morning and evening, and
be sprinkled with salt. This is especially necessary in summer, when
the air is warm, the sea is full of organic substances, and the fish are
fatter. When the nets are in daily use, they should be tanned over
again e''ery month in summer, and every six weeks in winter. _During ·
the first year they are in use, 14 pounds of the best catechu is used for
3 nets 100 yards long and 400 meshes deep; when the nets have been
in use longer, the same quantity will suffice for 4 nets. The catechu is
placed in a wicker basket, so that any leaves and impurities which may
adhere do not find their way into the solution; and this basket is hung
in the water in the kettle, a few inches from the ·bottom. Only pure
water should be used, and never any solution which bas been used hefore. When the catechu has dissolved, the boiling solution is poured
into a vat, and the nets are dipped into it. For this sticks are used,
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as also for taking the nets out, the main point being that the solution
should get on the nets as hot as possible, and it would take too long
to wait till it has cooled off' sufficiently to use the hands. When the
process is finished, the nets are laid in a pile and covered up. Thus
they should be left to lie for a few hours. If the work is finished in the
evening they may remain lying over night.
When nets are to be stored away all the lines should be kept Sej)arate
from the nets. Before being laid away the nets should be soaked in
fresh water for twenty-four hours, so that all the .salt may come out, for
salt will attract moisture. While drying they should be taken in every
evening and during rainy weather. The best place to keep them is an
airy .loft, where they are either hung up or piled up loosely. In the
latter case they should be aired every now and then, especially in damp
weather.
In conclusion we will mention the following methods of preserving
nets or of employing catechu:
To 1 quart of water take -2- pound of catechu ; in this solution, when
cooled off, the nets are laid over night. Before they are dried they are
well rinsed in fresh water, which makes them softer than if they had
not been rinsed. Occasionally -2- ounce of sulphureted oxide of copper
is added to each quart of water. In some places a solution of 4-2- pounds
of catechu and 3 gallons of oak bark is used for 20 gallons of water.
In Sweden they use, especially fo~ cotton nets, a decoction of birch
bark, cut fine. If the bark is fresh it can be boiled immediately, while
old and dry bark is first soaked for three days. To 26 gallons of water
take 4 gallons of bark and about 13 pounds of soda, and boil the whole
for three or four hours. When the solution bas cooled. off it is poured
over the nets, which are laid in vats or barrels. When they have been
thoroughly penetrated by the solution they are dried. If the nets are
in use they should be tanned every month. For new nets, the :first
time, 2t pounds of catechu are used to 26 gallons of water.
In many places bark is used instead of catechu, and in Norway bark
is used almost exclusively. All kinds of bark are used; the tannin
and the coloring matter may be extracted from it both by boiling and by
cold water. In England oak bark is generally used, and in Norway
birch bark. As a rule, the weight of the nets and of the bark used
should be the same, an~ 30 gallons water should be used to 40 pounds
of bark. If the bark is boiled, a little less may be used. Tanning iu a
boiling solution will ma.k e the nets more durable, and will take less
time, as the nets need· not be left in the solution more than 24 hours.
In this case they should be well covered. Owing to lack of suitable
vats for large nets, cold tanning is generally employed, and the process
is carried on either in the tanning vat itself or in a special vat, sometimes even in a boat. The soaking of the bark, so as to give the solution the necessary strength, takes 4 or 5 days in summer, and about 14
days in winter. When the i!olution is ready, tanning begins, the nets
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being laid in the solution for 3 days, when they are taken out and dried.
Generally the tanning is repeated twice; and there are therefore in all
3 tannings. The old bark in the vat is stirred each time and new bark
is added until the solution regains its original strength. Occasionally
fine lime (1 part to 100 parts water) is used for fixing the solution. In
this solution, which should be prepared the day beforehand, the nets
should be dipped. The color will show as soon as the net is put into
salt water. After every fishing the tanning should be repeated once;
and care should be taken, first to clean the net, and especially toremove all fatty substances. .As regards the treatment of the nets during the fisheries, the same rules apply as are given above.
ME'l'HODS USED IN FAGERHEIM'S NET FACTORY, BERGEN, NORWAY.

Tanning nets.-For every 132 pounds of nets 14~ pounds of catechu
are dissolved in 38 quarts of boiling water. The solution is poured
over the nets, anrl they remain in it t1ntil it has grown cold. 'The tanning is repeated three times, the nets being dried after each tanning,
and a fresh solution is used every time. An experiment has been made
in using fine lime with birch bark. It gives the net a purplish color.
Galvanizing nets.-A solution of i pound of copper vitriol and 120
quarts of cold water is used, in which the nets are laid for 24 hours.
To make the solution requires 24 hours. For 36 pounds of nets 1 pound
of the vitriol is used.
3t'i.-SA.Lll.ION FISHERIES OF HA.LLA.ND, SWEDEN, ESPE(JIA.LLY IN
THE RIVER VJSKA.N,*

By FILIP TRYBOlll.

From various sources I have obtained data relative to the salmon
fisheries in the river Viskan during thirty-seven years ending with 1884.
From these data it appears that the smallest average weight of the
salmon per month was found most frequently (in eighteen years) in
August, and in eight years each in September and July, twice in October, and once in April. It should. be noted that in more than one-half
of the years when the smallest monthly average weight was found in
August, the fisheries came to an end in that month. This applies not
only to the Viskan, but to all the rivers of Halland. The salmon had
the largest average weight in July ·in eighteen years, in May in nine
years, in .April in five, in March in three, and in February and August
in one year each. In the rivers Nissan and Lagan the average weight
in 1884 was largest in June; while in the river Rhine the largest salmon
are ~aught during the period from December to April.
* "La.xjisket i aa1·1le, siirskilt det i Viskan." From "Om Fiskerierna i Halland 1St:l4,"
Lund, Sweden, 1885. Translated from the Swedish by HERMAN JACOBSON.
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The largest number of salmon, and frequently also the heaviest weight
was obtained in August and July, but the number of salmon was in
many years nearly as large in May and April. This is of great economical importance, for it is well known that salmon fetches a much
higher price in spring and early summer than later in the season, when
the fish are smaller and leaner; the earlier the great hauls are made,
the bet er it will be. During the last years of the above period,
especially from 1879, these large hauls have as a rule been made in
August and July. The smallest hauls, both as regards number and
weight, have generally been made in March and September; but from
the year 1853 this circumstance is of no importance, as from some cause
or other the fisheries from that year on did not come to a close in August; fish were still caught during the early part of September. The
number of fish caught has been smallest in six, or (if September after fhe
year 1852 is not taken into account) in eight, years during the month
of June, and in four years during July. The smallest weight~ however,
in ,June was only in three years.
· It would be exceedingly interesting if we had the condition of the
water, wind, and temperature during all of the thirty~seven years considered; it is well known that the changes in the quantity of water in
small streams exercise a considerable influence on the salmon fisheries.
When there are strong· spring floods the spring 1isheries are generally
good. If there are no strong floods till later in summer, the largest
fisheries take place at the same time as these floods. As with few exceptions the strongest floods and the highest water come in autumn,
and as the weirs in the river Viskan cannot be passed by the salmon
till that time, it is very important that nothing should hinder their
ascent in autumn.
The minimum annual number of fish caught during the above period
was 207, weighing 3,241 pounds, and the maximum annual number
was 768, weighing 9,348 pounds. During the thirteen years 1843-1856
the average numbAr of salmon caught per annum was 529, weighing
5,902 pounds ; during the thirteen years 1856-1869 the average per
annum was 410 salmon, weighing 3,929 pounds; and during the period
1874-1884 the average number of salmon was 389, and the average
weight 3,976 pounds. In August, 1874, the water of the Viskan was
polluted by refuse from a factory at Rydal, and the circumstance that
in spite of this the salmon fisheries did not decline to any considerable
extent after that year, must be ascribed to the hatching of salmon,
which after 1874 was carried on for a number of years. The facts
that very few salmon were caught in 1878, and that the average weight
of the salmon was greater that year than in any of the thirty-seven years
in question, and that in 1878 but few small ~almon were caught, while
they again occurred in large numbers after 1878, are owing to another
pollution of the water which took place in that year.
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36.--NEW ENGLAND FISHERIES IN AJ•RIJ-,,

JSS~.

By W. A. WILCOX.

The customary activity and enthusiasm in tLe fishing industry at
this season has not been observable during the past month. The fear of
a treaty with England, cir some arrangement by which foreign-caught
fish would be admitted free of duty, has been a cloud over the business
all the spring. This has in a measure disappeared, only to be followed
by others-by disasters, an unusually small demand, and the lowest
prices for years-all of which had a depressing effect, and ves:;;els have
been fitted out for the fishing grounds but slowly.
Contrary to the expectations of many, since July, 1885, at which time
the small duty was imposed upon pickled and dry fish of foreign imP,ortation, prices have been much lower and the demand less than in
past years, when imported fish was free of duty. This may largely be
accounted for by the great decline in all other provisions, fish apparently suffering the most.
·
The aggregate receipts for the month vary but little from those of
the corresponding month of last year; more vessels have been engaged
in the halibut_fishery and less in the cod fishery. The receipts of the
former accordingly show an increase; the latter, a decrease.
George's Bank has been the fishing ground for a large fleet of nearly
200 sail, three-fourths of which were from Gloucester. Cod and haddock were abundant, but veesels averaged small fares of codfish from
having poor bait. The haddock catch being marketed at Boston fresh,
the receipts at Gloucester show only the small amount of haddock that
arrived from an occasional overstocked fresh market. Halibut have
at times been plentiful, and again few were taken on these grounds.
Ipswich Bay, from October until May, is a favorite resort for codfish,
and is one of the most prolific fishing grounds on the coast. During
the past six months the fish have been abundant most of the time, more
so than for years. The fleet fishing in this bay during January, February, and March numbered 42 sail of netters and 20 of trawlers; during
April 40 vessels used trawls and 20 used nets. As this change was
caused chiefly by the nets having been worn out so near the end of the
season, they were not replaced.
In the absence of full returns we notice a few of the Ipswich Bay fleet:
Schooner Northern Eagle, from Qctober 17 to April 28, with 12 men and
30 nets, caught 327,000 pounds of cod and 80,000 pounds of pollock;
schooner Sarah C. Wharff, December 15 to April 25, with 8 to 1.0 men,
4 or 5 dories, and 40 to 48 nets~ caught 067,000 pounds of cod; schooner
Hector, October 10 to April 30, with 10 men and 24 nets, caught 227,000
pounds of cod and 144,000 pounds of pollock; schooner Abby A. Snow,
October 16 to April 30. with 12 men and 30 nets, caught 330,000 pounds
of cod and 97,000 pounds of pollock; schooner Estelle S. Nunam, with
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10 men, caught with trawls 60,000 pounds of cod in three days; schooner
Clara R. Grimes, with 12 men, caught with trawls 50,000 pounds of cod
in 3 days. The pollock were caught in l\1:assachusetts Bay; codfish
were all caught from 1 to 5 miles from shore in Ipswich Bay.
Halibut receipts show an increase of 324,890 pounds over the corresponding month last year. .All arrived fresh, and were caught mostly
on Grand and Western Banks; one fare of 30,000 pounds caught off Newfoundland arrived in a British vessel. Prices have widely fluctuated,
generally low, on April 22 selling for 2~ cents per pound, the lowest
price for many months.
:Mackerel have been a few days late in showing up and working north.
The fleet daily left for the fishing grounds, 125 sail being engaged about
the last of the month .. The first catch of mackerel for the past eight
years has been as follows:
0

Year.

Date.

18790 ........•........•.................
18SO .................. ~ .................
1881. .................................. 0
1882 ............•.........•....•...••••.

April 13
.April 2
March 22
March31

i

Year.

Date.

------------------~----l-------l~--------------o----------1-------

l ~~~: :::::::::::::::::::::::0:::::::::::

I ~~~~:::: :::::::::::::::::::::::::::::::

March
March
Ma1ch
Apnl

31
31
28

10

Forty sail of the fleet were this year, on .April10, in latitude 37° 55',
longitude 75° 10', when the first mackerel were seen. ThPo schooners
.Alice 0. Jordan and Ellen l\f . .Adams, both of Gloucester, were the only
vessels that secured fares. The first new salt mackerel arrived at New
York on April 26, and sold for $5 a barrel. Quite a large body of
mackerel was seen the first of the month, but foggy weather much of
the time prevented fishing, and only a small amount has been landed.
The catch has nearly all been marketed fresh, selling at low prices,
ranging from $1 to $6 per 100 fish, mostly at $1 to $2 per 100.
Another year may n~w be added to many previous ones as financially
disastrous to all engaged in the early southern mackerel fishery, and by
many it is thought to be injurious in other ways.
.
Iceland and Greenland will be visited on halibut trips by nine vessels, all from Gloucester, and the only vessels that will fish in these
waters from the United States this year. The names and dates of sailing of this small fleet are as follows :
Date of Destination.
departure.

N arne of vessel.

Rcbooner Mist 0..... -...................................................... . April1 .. .
April 8 ...
April 9 . . .
April 15 ..
Aprill5 --~
April19 ..
April 9 . . .
Rchooner Herbert M. Rogers, ready to sail A.pril 30 for Greenland.
Schooner Seth Stockbridge will ::;ail June 2 for Greenland.

::::::::::::::::::::::::::::::::::::::::::::::::
~~~E~i~ ~t&z; -~;~;:~: ~~ ~: :~: ~: :~::: ~::::::: ~:: :~::: ~ ~ ~ :::~::
~~k~~~:~ ttaa:a~:;_~~~~~~-~

:: ::

::

I

Iceland.
Iceland.

I~eland.

Iceland.
Iceland.
Iceland.
Greenlancl.
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Weir and trap fishing will be carried on much more extensively than
of late years, a large and constant demand for fresh bait being made by
the New England fishing fleet. Up to the last of the 'month but few
fish had been caught, the weirs having been down but a short time, but
herring seem to be late in arriving. On .April13 the first herring, only
27 fish, were caught in traps in Gloucester harbor.
In addition to numerous minor disasters, the following fishing vessels
have been lost during the past month: Schooner Electric Light, bound
south on a mackerel trip, on the evening of March 27, when 25 miles
south of Cape Henry, during a dense fog, was run into by the schooner
.Anne Lord, of Bangor, Me., and immediately sunk. The crew were
saved, all else being a total loss. She was a fine vessel of 93 tons, built
in 1883; the loss of vessel and outfit was about $11,000. On .April 23,
schooner Eureka, on a mackerel trip, sunk at Delaware Breakwater;
crew saved; loss $4,000. Schooner Nettie Adams, shore codfishing,
during a dense fog went ashore at Rye Beach, N. H.; crew saved. The
vessel was small, old, and not of great value.
Receipts of fish at Gloucester, Mass., in April, 1886.
_ _ _ _ _ _F_r_o_m_-_ _ _ _ _ _ _ _ _F_ar_e_•·J Codftah.

Halibut.

Haddook.

Hako.

Pounds.

Pounds.

1

Pounds.

~~~~~e~!k~k- ::::::::::::::::::::::::::::::::

l~i --~'-~~~~-~~~-

~;~~~~f£r:~~~~::::::::::::::::::::::::::

1~

Rrown'sBank ......... ...... .•..............
WI'Stern Bank . ... . . . .... .. .•••.• ...... ... . . .
New England shore...........................

Banquereau. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .

11
11
iJ

I

Pounds.

~~~; ~~~

.... :~~·- ~~~- ··---~'. ~~~
..•.••...•...••.......

256,000
62,200
· 755,000
72, 000 ..•...•..••..••. .· ..••.
30,900 ..••••.••••...•...•......••.......

....

~~~;-~~~- ~::: :~6.:i66: :::::::::::: ::::::::::

1 . . . ... . . .. . .

25, 000 ......•..••..••...•..•

Off Sa;;~::p~~:~~::;;;;;;;:;~:::~:~;::: --ii:~~~llf(lli:~~~
*British veBsel; duty free.

The following is the position of the New England fishing fleet during
the last week of .April:
Position.

Object.

Grand Banks ...................•...•.......•........•.•••••..•••.........
Do .................................... ·.•.......•...•.•..............
Western Bank .........................................•..................
George's and Brown's Banks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .
Off the south coast, latitude 370 to 390, longitude 740 to 7fiO .......•..••...
On the way to Iceland or Greenland ........................... _~.........

Halibut.............
Codfb:lh .............
H :llibut . . . . .... ....
Cod and h::tlilmt.....
Mackerel...........
Halibut. . . . . . . . . . . . .

No. of
sail.
40
50
20
180
121l

9

The mackerel fleet is working northward in the path of steamers
bound to and from the south. The George's and Grand Banks fleets
are more or less in the pathway of European steamers. During May
over one hundred vessels will be added to the Grand Banks fleet.
GLOUCESTER, MASS~, May 17,1886.
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31.-PRESERVING FISH IN SUO'I'LA.ND BY THE ROOSEN PROUESS.*

By OSCAR IUALlliROS.
[Dispatch No. 70 to the State Department.]

Referring to my former dispatches inclosing articles by Prof. J. Cossar
Ewart, on the preservation of fresh fish, t I now submit the following
facts bearing upon the practical working of the "Roosen process" mentioned in Professor Ewart's communication:
1. A number of drierlling, preserved according to the above process,
were dispatched from Glasgow, in an ordinary wooden box, without
the usual tin lining, in a sailing vessel to .Melbourne, Australia, and on
arrival there were found to be good. The ordinary mode of transit is
in tin-lined and hermetically sealed boxes, which entail in this country
an expenditure of £4~ [$21.90] per ton; and it bas been found that the
fish, after crossing the equator, take on a red fungus which destroys
their value. The commercial advantages of the new process are therefore considerable.
2. A.. box of dried ling similar to the one sent to Australia, and preserved at the same time, was lately opened in Edinburgh in the presence of several officials connected with the fisheries in Scotland or
otherwise interested in the experiment. The box was perforated so as
to admit air, and although the fish had been caught nine months ago,
and had been kept in a .damp warehouse, they were generally in a fair
condition. Before being packed in the box, the fish were about two
days in a solution of boracic acid and salt water, under a pressure of
six atmospheres, or 90 pounds, to the square inch.
3. While the foregoing experiments relate to the preservation of dried
fish, an experiment with fresh fish seems to have been equally successful.
The fish in this instance selected for trial was fresh salmon which had
been subjected to the" Roosen process" for three weeks. Its quality
was tested by practical men of considerable experience and knowledge
of fish, such as the manager of the Highland Fisheries Company, rnemuers of the Scottish Fisheries Board, the president of the Edinburgh
Fish Trade Association, a member of the Iceland Fishing Compan.r of
Glasgow, and others possessing similar qualifications for forming an
authoritative opinion on the subject. In the opinion of these men, the
uncooked salmon could not be distinguished whenplaced in the market
from fresh fish. Cuts of the same lot of salmon were also tried grilled
aud hot-boiled, and it was admitted that the fish had lost none of its
flavor by the process. An opinion was also expressed by one of these
gentlemen that by and by Columbia River salmon preser\ed in this manner might be sold in Edinburgh at 1 shilling [24 cents] a pound.
*Invented by M. August Roosen of Hamburg.
t See F. C. Bulletin, 1886, p. 65.
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The cost of the utensils required for the preservation of fish according to the above process amounts in this country to £6~ [$31.63], the
cost of a cask being £4. and of a pressure-pump £2~. The cask is very
strong, made of steel, and reckoned to last for at least five years. It is
capable of containing 300 pounds ot fish, requiring 3 pounds of the
'' Roosen" antiseptic. One pump is of course sufficient for a large
number of casks. If the cost of the utensils is distributed over the
five years, the annual expenditure for their use will be 26 shillings [$6.32],
so that in case the cask is filled only once a year the cost per pound of
the fish for the use of the utensils is only a trifle over 2 cents; but as
the cask may be filled during a year say twenty times, the cost per
pound is reduced to about one-tenth of a cent.
UNITED STATES CONSULATE,

Leith (Edinburgh), Scotland, April29, 1886.

3S.-STATISTICS OF THE FISHERIES OF THE PllOVIN(JE OF BRIT•
ISH COL UlliBIA FOR .lSS5."

By GEORGE PITTENDRIGH,
Inspect01· of the Fisheries.
Statistics of vessels, nets, establishment8, and men engaged in the fisheries of British Columbia du1·ing 1885.
8 stea.mers and steam auxiliaries, from 3 to 50 tons }
26 schooners, from 5 to 80 tons-----·.............. .. ......... .

$54, 600.

. ~~~ ~=!~:!.~~~:~} .. -... ---... --..... --- -----· -------.... ---- ~---

44,195

42 flat-boats or scows .. ___ .. ___ ........ __ .............. _. . . . • . . .

5, 430
---$104,225
961 salmon nets, 275,800 yards ..................... : .............. 114,750
37 herring seines ... __ ........... _....•.. __ .•. _.......... . . . . . . . .
4, 680
5 herring nets, 700 yards .................. _.... ____ ....•.. __ . _ _
2, 500
7,975
81 fish seines, 7,061 yards--------------------------------.......
3 eulachon nets ...................... ------ .... ---- .•.. ----....
175
--------- 130,080
25 salmon canneries, estimated value ·. ___ ..... _... _..•. _...... _.. 449, 500
1 oil factory, Queen Charlotte Islands ................. _........
10, 000
1 oil and scrap factory, Burrard Inlet.............. . ............
45,000
1 floating cannery and oil factory ............ ---- .... ----~----60,000
Various salting stations·-----....................................
11,000
- - - - 575, 500

Total value ..................... _................... _•. _.... __ .. __ .. 809, 805
Sailors ...•... _. _ . __ ....•........•..•...• _. ________ . _.. _.•........ __ . __ ... _. _
90
Fishermen and native hunters, with sealing fleet ... _ . _...... _.•..••... _. ___ . _ 1, 740
Shoremen .••.. _....... ___ ....... ____ .. ____ .. _.... __ . ____ ..... _..• __ ... ____ . .
960
Total number of men engaged ...... _. __ .. _... __ ... __ .. __ ..... __ .... _.. 2, 820
*These statistics have been furnished by Capt,ain Pittendrigh, who also states that
turbot have been discovered on the Pacific coast, Mr. William Vennan, a reliable fish~
erman, having taken one outside of Burrard Inlet, near Spanish Bank.

BULLETIN OF THE UNITED STATES FISH COMMISSION.

111

Yield and value of the fisheries of British Columbia during 1885.

~-~-:-~~-:-r-:~-~-ehd-_ ~-~ ~-~ ~-~ ~-. --__-_--._-~-~~-~-~-m-:~-~-_- ._- _- :- .:-:-::-:- .- _.-_-:.-_:- _- .-_- _- _:- _.-_._-=ab_;:_:;_b_~r-,:1 Qn~~:.;; 1-v-:'-l~-:-~-~
:~1~~::.~~~~~~~~ ~~: :::::::::: ~~ ~: ~: ~~~::::: :::::::::::: ~ :::::::::::::: ~~:::: ~~!: ~~~ ~~: g~g
.-_ .-_ .-_ .-_

Salmon, canned, cases 4 dozen 1-pound tins each ...................... . caRes .. [
Sa1mon, smoked ...........................................•......... ponnds..

108,517
370,000

54-2 585
37,000

lfi!~~~~;, ,.·: : : :~;: : :r~: : :; : :; :j:i([! i~J: : : t ~]I!: :::::(f!!: ,Iii
1

1

Black shark and dogfish oil, refined ..............................•.... . do . . .
40, 000
Dogfish oil. ..........•.•............•................................... do. . . .
22, 200
Salmonoil. ... . .. . .... . .................................•...........•... do....
80
Clams and other shell-fish..................................................... . ... . ... . .. .
]'ish sold in markets ...•.•......... 7 •• •• •• •• • ••• •• • • • • • • • • • • • • • • ••••• •• • •••••• ••• •• • ••• • ••

~~f!~:~~f~~~~ fi~h: ~~ti~~t~il-~~~~;;~f;ti·o"~ by.cb"~~~~ ~~<i -~tb~~:ia:b~~~~~ · ·· · · · · · · · · · ·

011 the Canadian Pacific and Island Rail way, not specially recorded . . ... . . . . . . . . . . . . . . . .
Oysters, native ...................................................... barrels..
250

Total ..... . .................. . .... - . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .
Estimated consumptio by Indian population, as revised:
Salmon ....................................................... $2,732,500
Halibut... . . . . . . . . . .. .. ...... .... .. ....••.... .... .. . . . . . . . . .
190,000
Sturgeon and other fish . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .
260, 000
Fish oils . . . • . . . . . . . . . • • . . . • . . . . . . . . . . . . . . . . • . . . . • . . . • . . • . • . • . .
75, 000
Grand total of approximate yield .....•.......•.......•.•..........................

·I

20, 000
5, 550
24
2, 500
120, 000
2 000
•
62, 000
1, 250
1, 078, 038

3, 257,500
4, 335, 538

Comparative value of yield in 1884 and 1385, exclusive of Indian consumption:
Total, 1884 ........•.•.......•.......•..•••..•••.•.•.....••••...•..•.. $1, 358, 267 10
Total, 1885.. .. . . . . . . . . . . . . . . . . . • . . . . . . •• • . . . . . . •• . . • . . • . . . . • . . . . . . . . . 1, 078, 038 00
Decrease in 1885..... •• . . •• . .••••. ••.. .•. . •.••.••••. •••••. •. • ••.

280,229 10

39.-SA.LJJION IN THE CLA.CKA.JJ.IA.S RIVER.

By L. T. BABIN.
[From a letter to J. W. Cook.]

There is no question that the genuine Chinook (or quinnat) salmon
Some persons,
who are opposed to a hatchery being established on this stream, say
that such salmon do not go up that river. But the fact is that there is
not a single species of the salmon and trout that come up the Columbia
from the ocean which does not find its way in large numbers up the
Clackamas.
The run of the Chinook salmon commences in March or April, sometimes even in February, and they begin spawning in September.
The silver salmon commence their run with the fi.rst rains in the fall,
say the middle of September, and begin spawning about the middle of
January.
(Oncorhynchus chouicha) g_o up the Clackamas River.
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The steel-head salmon, or more properly the large salmon trout, commences its run from the first to the middle of October, and begins spawning about the 1st of 1\fay.
The run of the dog salmon commences in November, and they begin
to spawn soon after coming.
The salmon above named, including the blueback, are all the species
of salmon .that come from the ocean up the Columbia and then into the
Clackamas. I am thus careful to enumerate all the species to show you
that we have them all, and cannot be mistaken. It certainly would be
strange if the people who have lived here for years, m~ny of them since
1845 and 1850, should be mistaken as to the species of the salmon, in
view of the fact that many of the men who live on the Clackamas go
down to the Columbia during the canning season to work at the canneries, and see and handle the salmon caught in the Columbia; and I
have heard such men declare that they have caught as fine and as large
Uhinook salmon in the Clackamas as ever they had seen caught in the
Columbia.
Of course the salmon are not so plentiful now as they were, for some
years ago the river was literally alive with Chinook salmon; yet, while
they are not very abundant now, if a rack should be put across the river
early in the season, say in February, there would be no doubt that more
than enough salmon could be procured for hatching purposes. Such a
rack must be put in early in the season, for I have seen a considerable
number of salmon caught in the Clackamas before the fishing commenced on the Columbia.
I ·have been on all the rivers and tributaries of the Columbia from
above the Cascades to Priest's Rapids, to which the Chinook salmon go;
in fact, was along these tributaries considerably during three y~ars of
Indian campaigning; and I do not hesitate to say that the Clackamas
River, with its clear, cold water, its rapids, and its long, shallow gravelbeds, is the most natural and favorite region for salmon spawning.
I am certain that a permanent dam could be built on Clear Creek (a
tributary of the Clackamas, about 15 or 20 miles from its mouth), near
enough to make it convenient for water for hatching purposes. There
are three dams across Clear Creek now; one was put there in 1852, at
Harding's Mill, .3 miles above the hatchery; one at Viola, built in 1848,
or 1850; and one at Springwater, built in 1865. They have all stood
floods, time, and wear, and another could readily be built .which would
furnish suitable water for a hatching house.
OREGON CITY, OREG., December 26, 1885.
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40,-FREEDOM OF MIGRATION FOR FISH IN GERlliANY, *

By H. KELLER.

Thus far the German Fishery Association has mainly devoted its activity to the promotion of artificial fish-culture and to the stocking of
our waters with young fry. Millions of young salmon had been placed
in those watercourses that seemed to offer a guarantee for their future
well-being. These fish llave :flourished, but unfortunately they do not
return. All efforts to regain our former abundance of fish will not reach
the object in view until the migratory fish again have free access to
tlleir spawning places, and until they everywhere enjoy full protection
during the spawning season. If the German Fishery Association has
been less active in this direction, the reason for this must be sought
principally in the circumstance that the great difficulties can be conquered only by aid of a determined and persistent support from public
opinion; and this applies especially to the difficulties which at present
·are still opposing the unhindered migration of our fine food-fish.
How small do the results of the salmon fisheries of the Rhine-at
present counting only by hundreds-appear when compared with the
results of these fisheries during the Middle Ages, when it became necessary to protect the apprentices and servants at Cologne and JVIayence
by au official decree against being compelled to eat Rhine salmon during
the season every day, both for dinner and supper! In those times
the headwaters of the tributaries of the Rhine, which possess an abundance of excellent spawning placeR, were not yet cut off by weirs. ·we
have evidence that in former times the tributaries of the upper Moselle,
the Lahn, and the N eckar were full of salmon and sea-trout. Now these
streams, from which the Rhine received its 8upply of fry, are inaccessible to the spawning fish. Every new weir constructe<J_ in the Vosges
.Mountains and in the Westerwald has cut off a portion of our salmon,
until but faint traces of tlleir former abundance remaju. The worst
enemies of the migratory fish of the Rhine do not dwell near its mouth
but near its head waters. It is the weirs which make the natural
spa ning places of the salmon inaccessible, and therefore prevent the
increase of this fish. The condition of affairs is still more deplorable
in most of the other streams of Germany, many of which have weirs in
the middle port,ions of their course, weirs so high that .the salmon can
leap over them only under specially favorable circumstances.
" "Die Frei.ziigigkeit der Edelfische." From Circular No. 1, 1886, of the German l!'ishery Association, Berlin, March 4, 1886. Translated from the German by HERMAN
JACOBSON.
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Matters are no better in the neighboring countries. We learn the
condition of France in this respect from the reports of the "Commission
for restocking the French waters," appointed a few years ago by the
senate, which, after very careful investigations, has reached the conclusion that, owing to the construction of numerous weirs, the migrato~y fish have nearly disappeared from the rivers of northern and western France, which, in former times, were full of salmon.
Across the Atlantic we hea:r the following complaint from the United
States: "It is an established fact that ourriverfisheries haveforanumber
of years decreased steadily, both as regards the quality and the quantity of the fish caught. In some cases certain kinds of fish which formerly were abundant have disappeared entirely. More especially has
the number of migratory fish decreased to an alarming degree. The
construetion of weirs in our rivers has entireJy cut off some species of
fish from their spawning places, so that their complete disappearance
is only a question of time."
The only country where the wealth of fine migratory fish is not on
the decrease, but actually increases from year to year, is Great Britain.
In England, even among the middle and lower classes, good meat forms
a staple article of food, much more so than in Germany. It is well
known that, as regards their nutritive qualities, fresh fish do not rank
much lower than meat, and are even preferable for people with a weak .
stomach. From the instructive treatise by the Duke of Edinbur~h ''On
the sea fisheries and the fish of the United Kingdom," we learn that
the average annual quantity of fish consumed by every citizen of London is upwards of about 66 pounds, and so about as much as the quantity of beef consumed. The citizen of Berlin has to be satisfied with
an annual average quantity of about 9 pounds; while in Vienna, on
the banks of the beautiful blue Danube, the average quantity of fish
per capita is only about 2t pounds. Although the fish found in the
Billingsgate fish-market in London are principally salt-water fish, the
finer river food-fish are also offered for sale in considerable quantities.
The price of salmon and sea-trout is low enough to allow these excellent fish to be seen frequently on the tables of the middle classes.
The undeniable fact, that in no country of the world-Canada perh~ps excepted-do the fisheries of migratory fish :flourish more than in
Great Britain, might at first thought be cited as an argument against the
hurtful influence of weirs on the fish; for it is wen known that Great
Britain has made her watercourses from the source to the mouth sub.servient to industry and navigation by the construction of numerous
weirs. If, in spite of this, British salmon fisheries are very productive,
the cause must be found principally in the successful efforts of intelligent men to protect the salmon during the spawning season, to introduce rational methods of fishing, and to make the weirs passable. In
Great Britain public opinion has declared in favor of an active support
of the fisheries much sooner and more generally than on the continent.
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Selfish scruples of the owners of weirs, and the anxious doubts of the
over-cautious, had to give way before the clearly expressed wish of the
majority, which recognized the economical importance of all efforts
tending to promote the fisheries.
About forty years ago the rivers of Great Britain, formerly rich in
fish, had become depopulated in the same degree as the German streams
are now. Especially had the number of migratory fish decreased everywhere to an alarming extent. At that time public attention was directed to tpe matter of the fisheries, especially to tlle construction of
artificial fish ways for passing the weirs, whose height, in connection
with the strong current, prevented the fish from passing over them.
Numerous coast streams were in the course of years regained for the
salmon. The same was done with the larger rivers, such as the Severn,
whose tributaries, up to the headwaters in North Wales, have been supplied with fishways. The example of the small Irish river Corrib may
serve as an illustration of the results of these efforts. vYhen the fisheries in that river, in the year 1852, passed into the hands of the present owner, they were almost worthless, as the migratory fish could not
leap over the weir near Gal way. .After a fish way had been constructed,
and numerous measures had been taken to protect the young fry set
out above the weir, the salmon fisheries increased very rapidly. In 1857
about 5,000 salmon were caught; in 1862, upwards of 15,000; and for
a number of years the average annual yield of these fisheries has been
from 40,000 to 50,000 fish.
These brilliant results have caused people to make even those watercourses accessible for the salmon from which it had hitherto been excluded by natural obstructions. As an example, we may mention the
river Ballysadare in Ireland, which up to 1856 had no migratory fish,
on account of its falls (from 13 to 20 feet high) and its rapids. But
after three fish ways had been constructed, and the gravelly beds of the
headwaters had been stocked with s~lmon fry, the number of fish increased very rapidly. Thousands of the finest salmon annually reward
the·enterprising owner. But this is outdone by an example from Norway. .A few years ago the river Sire, ha-ving two falls-one 28, the other
88 feet high-was by means of fishways made accessible for salmon.
Who can doubt, then, that it is possible to gain the rapid trout-broqks
of Switzerland as spawuing places for salmon, as the height of the fa·
·
mous falls of the Rhine near Schafib.ausen is only about 66 feet~
The few instances where German weirs have been made passable for
salmon can easily be counted on the fingers. There are a few successful :fishways, and a number which hardly answer the purpose. This is
not astonishing when we eonsider that the subjec.t is somewhat new,
and but few of those who constructed fish ways in Germany had a chance
personally to im,.pcct such constructions in other countries. Actual results cannot be recorded, because these efforts have so far been disconnected and have not embraced entire l'iver territories. .At present it
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still rests too much with persons who possess the privilege of constructing weirs across rivers, whether a fish way shall be constructed to make
their weirs passable for fish. Owners of weirs claim almost incredible
indemnities whenever they think that their privileges are going to be
infringed in the slightest degree. As a matter of fact, the fishways
will in nearly all cases receive an abundant supply of water from the
overplus of water from mills, &c. The objections which have been
raised against the construction of fish ways are, therefore, in most cases
based on too great timidity, and on lack of information and experience.

41.-A LARGE UATCH OF UA.HP.*

By MAX VON DElli BORNE.

During the winter of 1885-'86, by fishing through the ice in the Rosskamp Lake (which belongs to me, having an area of 10! acres and a
depth of 16 feet), I caught 235 carp, weighing 9232- pounds; and in the
Botzen Lake (which I lease, having an area of ll5li acres), I caught
1,536 carp, weighing 5, 715 pounds. Among these there were fish weighing more than 10 pounds. My other lakes also have a very good stock
of carp, while formerly this fish was not found there at all, and the first
stocking of them with carp was in 1871.
As a general rule, during the first years I put in 100, and later 50
one-summer-old carp to one acre of water, usually transferring the fish
in autumn, when the carp were about five months old; but sometimes
in spring, when the fish were about ten months old. As the lakes contain a great many pike, perch, and bass, many of the young carp were
destroyed, but nevertheless a good many grew up to be fine food-fish,
as may be seen from the catch stated above. I have also, instead of
the one-summer-old carp, set out two-summer-old fish, and obtained the
same results from about half the number of carp set out. I prefer,
however, to set out younger fish, because it requires at least three
times as large a pond area to raise two-summer-old carp.
As a general rule, I consider it a very easy matter to stock a lake with
carp. But, on the other hand, it is often very difficult to catch the carp.
In summer they are quick and shy, and at that time it is difficult to
catch a large fish. But even in winter, during the fishing through the
ice, the carp know very well bow to avoid the nets, especially when the
ice is transparent and the weather clear. In the Botzen Lake I did not
succeed in making any satisfactory hauls until I had enlarged my net
so as to catch all the fish in a single haul. And the rich haul of this
year I made by setting the net during the night by torchlight, and by
having it taken out in the morning.
• "Ein gliinzender Fischzug." From Circular No. 1, 1886, of the German Fishery Association, Berlin, March 4, 1886. Translated from the German by HERMAN JACOBSON.
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42.-FISHING IN TIIE

NA.VIGA.BLE WATERS
STATES.*
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OF THE UNITED

The Committee on the Judiciary, to whom have been referred House bill4690 and several petitions
in favor of the passage of the same, have fully considered the same, and report as follows:

· The proposed bill would give by act of Congress to the citizens of
the several States of the Union equal right with the citizens of each
State to fish for floating fish in the navigable waters and lakes of the
latter. The question involved depends on the title to the waters and
lakes referred to.
For purposes of navigation they are free to all the citizens of the several States alike, and the power of Congress to regulate commerce between the States includes the right to. prevent any hostile legislation
by any State against the equal rights with its own citizens of the citizens of all the other States; or it is forbidden by the clause of the Constitution which gives to the citizens of each State the privileges and
immunities of citizens of the several States. (0. U. S., A.rt. 4, § 2.)
But it is right to inquire whether the citizens of a State acquire their
right of fishing in its waters as a privilege derived from the grant of the
State, or as vested in them by virtue of ownership as members of t.h e
body politic.
It has been settled by the highest authority in the English courts,
that ever since Magna Charta, the crown cannot grant to a subject a
several fishery in an arm of the sea, or in navigable waters, but that all
such waters and the beds thereof are vested in the crown for the benefit of the subjects thereof,-and not to be used in any manner to derogate
from the right of navigation which belongs to the subjects of the realm.
(Free Fishery; &c., v. Gann, 115 E. C. L. R., 803 House of Lords Cases,
per Lord Chancellor Westbury and Lord Wensleydale (Baron Parke);
S. C. in Exch. Chamber, 106 E. C. L. R., 853; S. C., 103 E. C. L. R., 387
Common Pleas.)
This royal title held for the benefit of the subjects of the crown,
which cannot be aliened to their detriment, has been thus recognized
ever since Magna Charta.
In this country, ·by a series of decisions, the Supreme Court of the
United States has settled the law in accordance with the English courts,
that upon the Revolution the rights of the crown in navigable waters
and inclusive of arms of the sea devolved upon each State as to all such
waters within the territory of each of them. (Martin v. Waddell, 16
Peters, 367.)
In Pollard v. Hagan (3 Howard, 212) the same doctrine was maintained as to new States, as well as to the original States; and the right
of the State fixed to all the beds of rivers below high-water mark.
• Report presented to the House of Representatives by Hon. J. R. Tucker, May 13, 1886,
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In Smith v. State of l\faryland (18 How., 71) the right of the State
of Maryland to the shell-fish and floating fish in Chesapeake Bay was
established as the sovereign right of the Commonwealth devolved upon
her from the crown at the Revolution, a right which she could control
without violation of the Constitution by such regulations as were needful
to secure this public right without interfering with the navigation of
the waters, Mr. Justice Curtis delivering the unanimous opinion of the
court. (Accord Mumford v. Wardwell, 6 Wall., 436; Weber v. E:arbor
Commissioners, 18 Id., 66.)
In ·McCready v. Virginia (94 U. S. Reports, 391) the unanimous judgment of the court was delivered by Mr. Chief-Justice Waite, by which
the right of Virginia to use and a,ppropriate the navigable waters of
Virginia for the benefit of her own people for the taking and cultivation
of fish as a property right, and not as a privilege or immunit.y of citizenship, is e&tablished, though the~eby the citizens of other States are excluded from the same rights. This rigbt is one of property in the citizens of Virginia, and not a privilege or immunity of citizenship.
It is true the last decision, though in the opinion made to apply as
'veil to floating fish as to shell-fish, only applied in fact to shell-fish; but
your committee see no reason why the principle of these decisions should
not apply to both.
Fish are ferre naturre, and an absolute property in them can only be
asserted when restrained of their liberty. This, it may be said, is the
case with oysters, which, when planted, have no capacity to move, and
distinguishes them from floating fish, which may move out of the reach
of the State in whose waters they may temporarily be.
But upon this distinction of nature, no ground can be maintained for
changing the decision applicable to the one when the case of the other
is adjudicated.
In the case of Riggs v. The Earl of Lonsdale (1 Hurlt;t. & Norman,
923) it was decided in the Exchequer Chamber that the owner of land
had a right of property in game killed on his land by a stranger. Tue
fact that the game was ferre naturre did not take from the owner of the
land the property therein, even in favor of a stranger who hunted and
killed it there.
This case was considered very fully in Blades v. Higgs (104 E. C. L.
R., 50), where the decision of Justice Willes at nisi prius, overruling
Riggs v. Lonsdale, was reversed by the court of common pleas; and on
appeal to the Exchequer Chamber (106 E. C. L. R., 844) the court of
common pleas was unanimously sustained; and the judgment of the
Exchequer Chamber was affirmed by the House of Lords in S. C., 106
E. C. L. R., 866. The judgment in the House of Lords was sustained by
the high authority of Lord Chancellor West bury, with Lords Cransworth and Chelmsford, both ex-chancellors, concurring. That case decides clearly and distinctly that if A, a hunter, finds, kills, and carries
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off in one continuous act, any game, ferm naturm, on the land of B, the
dead game is the absolute property of B, ratione soli.
That the same doctrine is applicable to fish caught and taken from
the waters of the owner cannot be questioned; and the cases referred
to by the judges in the discussion of the cases above cited mention fish
as of the same character as animals and birds.
·
Your committee, therefore, being of opinion that the navigable waters
within each State belong to it, subject to the paramount right of navigation, for the benefit of its own people, it has the right to secure the
exclusive right of fishing in them to its own citizens by virtue of their
common property in said waters, and that the citizens of other States
have no constitutional right, nor C3il Congress confer any, to participate in fishing in .them.
Your committee recommend that the bill referred do lie on the table,
and the prayer of the petitioners be denied. All of which is respectfully submitted.

43.-0BSERV A.TIONS ON SALMON IN GEB.lUA.N RIVERS.*

By ProC. B. BENECKE.

We know but little about the salmon while ascending the different
rivers, although this knowledge is of the greatest importance for the
salmon fisheries and for the fixing of a rational season of protection.
If we except the exceedingly valuable observations on the migration of
the Rhine salmon by Miescher-Ruesch, no systematic investigation of
this subject has anywhere been made. It is particularly astonishing that
even in England, in spite of the great interest which the Engli8h take in
the salmon fisheries, and in spite of the fact that there is a special inspector of salmon fi~heries, and superintendents for every salmon stream,
no one seems ever to have thought of subjecting this matter to scien~
tific investigation.
Regular and exact observations have been made recently in the rivers
Kiiddow and Rheda, which are small salmon streams of Germany, in
which the circumstances are specially favorable.
The Kiiddow is a rapid and clear trout stream, which rises from the
Vilm and Dolgen lakes near Neustettin, flows from north to south in
many meanderings and with a strong current, and finally empties near
Uscz into the Netze, a well-known tributary of the Oder. In its middle course the Kiiddow has numerous spawning places of salmon; and
since the reckless fishing which was formerly going on at its mouth,
near Uscz, and above, near ~chneidemiihl, has been checked, salmon
aseend the Kiiddow regularly for the purpose of spawning. Our ob,. "Beobachtungen uber den Aujstieg des Lachses in den Fliissen." Prom Circular No.
1, 1886, of the German Fishery Association, Berlin, March 4, 1886. Translated from
the German by HERMAN JACOBSON,
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server is the lessee of the fisheries, who resides in Borkendorf below
the lowest spawning places, and who has carried on these fisheries for
many years, so that he is well acquainted with the habits of the salmon
in this river. It is certain that but few of the ascending salmon escape
his observation. At our request the governor of the province has
granted him the privilege to catch salmon and sea-trout even during
the winter season of protection, on condition that he takes the sexual
products from the mature fish and sends them to the hatchery at
Schontbal. In this way the Schonthal hatchery during last winter received about 300,000 eggs, of which only about one-third lived.
The conditions for making observations are still more favorable in the
river Rheda. This small and rapid coast river, in which trout are now
very common, flows through two mouths-the Rheda proper and the
Strornming-into an arm of the Baltic, the Bay of Putzig. Formerly
salmon and sea-trout ascended both mouths of this river, but since the
Rheda proper has been filled with sand, they almost exclusively use the
Stromming. In this river a salmon trap~ whose privileges date from
time immemorial, has been constructed about tt miles above its mouth,
and every fish which ascends the river must necess:nily be caught in
this trap. The fisheries in this river belong to a large landed proprietor
whose fisherman lives in close proximity to the salmon trap.
At both stations of observation every fish which is ca_ught is noted,
and described on a form prepared by us, and this has been done since
November, 1884. We give the date when it was caugbt, tbe kind
(salmon or sea-trout), sex, length, greatest height in front of the dorsal
fin, height of the root of the tail, weight, color, spots (if any), formation
of hook, &c.
In course of time it has become evident that the measure of the circumference along the front edge of the dorsal fin is not needed ; and it
is therefore no longer taken, principally because it is very easy to make
a mistake in taking this measure, and because the greatest height alone
is sufficient. We have recently added in our form the length of the
head, the teeth, and several columns with definite questions relative to
the coloring and the spots. It has also been found desirable to take
account of the condition of the water and the weather, and to state the
probable cause of particularly rich or poor catches, such as high water,
ice, &c.
It is of course not to be expected that the chances for observations
will everywhere be as favorable as in these two rivers, and that in all
cases there will be as reliable observers, but we hope next year to obtain similar reports from a number of rivers. Such observations made
b,y carefully instructed observers are of course far more valuable fQr
obtaining a knowledge of the habits of the salmon than the sending
out of question sheets, whose questions are frequently unintelligible to
those who receive them, and wbich therefore in many cases remain un-
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answered. Even if these question sheets are returned, the answers are
as a general rule of doubtful value.
The observations made last year on the Kiiddow and Rheda correspond, according to the statements of the fishermen; entirely with the
facts observed by them for years, but they differ greatly in the two
rivers.
In the Kiiddow, about 40 to 50 miles from the sea, the first ascending
salmon are usually noticed in August; but when the water is low, not
until September ,pr October; and only ·w hen the water is very high have
they beeri seen as early as J nne. The fishermen are very well informed
on the habits of the salmon during its ascent. In 1884 the period of
observation was limited to November and December; last year the
fisheries began in August and ended in the second half of November,
the largest catches being made during the first half of November. The
total number of fish caught during the 4 months was 99, with a total
weight of 2,305 pounds; the average weight of the fish was therefore
23.2 pounds. Of this number of fish 36 were males, with a total weight
of l,OJ_2.5 pounds, the average weight of each fish, therefore, being 28.1
pounds. The maximum weight of the male fish was 44, and the minimum 16 pounds. Their length varied from 44 to 54 inches. The number of female fish was 63, with a total weight of 1,29~.5 pounds. The
average weight was 20.5, the maximum 33, and the minimum 11 pounds.
Their length varied from 31-2- to 47! inches. No difference could be
noticed in the period of migration of the two sexes. The fish are
salmon and sea-trout.
The conditions are entirely different in the Rheda. At the salmon
trap before-mentioned the ascent of salmon and sea-j:rout 7 which can
here be distinguished with certainty is observed all the year round.
During winter the trap bas to be opened occasionally on account of ice
or high water, in order to save it. from destruction; but it is probable
that even at such times fish ascend the river. Very low water occasionally renders the ascent of the fi.sh difficult or impossible, owing to
the great quantity of sand in the mouth of the Stromming. In this
river also the governor of the province has permitted the catching of
salmon during the winter season of protection, so as not to hinder our
observations.
The number 9f migratory salmon caught during the four months was
245, with a total weight of 1,558.25 pounds, the average weight therefore being 6.3 pounds. Among this number there were 145 salmon
with a total weight of 982.5 pounds, the average weight therefore
being 6.8 pounds, the maximum 18, and the minimum 1 pound. The
total weight uf the 100 sea-trout was 575.75 pounds, the average weight
5.75 pounds, the maximum 13, and the minimum 1 pound. As to sex
there were 144 males and 101 females. The largest number of fish ascended the river during the first half of July, both when taking all the
fish together, and when taking the salmon separate from the sea-trout.
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Neither in the Kiiddow nor in the Rheda co"!}ld any law be shown
governing the migrations of these two kinds of fish; while in the Rhine
and in the rivers of Great Britain very easily distinguishable schools
of fish of different ages ascend the rivers at different times; and the
numerical proportion of the sexes varies greatly in the schools ascending at different times. Observations made during .o ne year in two rivers
are of course not sufficient to draw therefrom any general conclusions.
The evident differences of the conditions of migration in the different
rivers makes it, however, exceedingly desirable that accurate and systematic observations should be taken in as many places as· possible,
especially in rivers which contain ·many salmon, such as the Weser,
where thus far nothing is done but to count the salmon that are caught,
so that all we learn is at best how many fish were caught every day .
.According to the ob~ervations of Miescher-Ruesch, the largest number
of salmon ascends the Rhine, both in the Netherlands and near Basel,
in July; while in the Weser, according to a communication by Dr. Lindeman in the Weser Zeitung, the largest catches were made during the
first half of May.
This is not the place to give a detailed review of the carefully ascertained measurements and weights of the fish, especially as the number
of fish observed in the two rivers-344-is too small; but I will simply
give a few results of my observations on the measurement and weight
of the fish. Thus, taking the height of the body as the unit, the length of ·
the salmon varied between 3.6 and 6.2, while that of the sea-trout varied
between 3.5 and 5; and these variations occur with tolerable regularity
in fish of every size, from 12 to 54: inches. The proportion between the
length and the weight of the body, of course, varies just as much. The
following are some of the results of my observations:
Weight.

Corresponding length.

Weighing 1 pound ................. .
Weighing 2 pounds ................ .
Weighing 3 pounds ................ .
Weighing 4 pounds ............... ..
Weighing 5 pounds ............... ..
Weighing 6 pounds ................ .
Weighing 7 pounds ............... ..
Weighing 8 pounds ............... ..
W eip.hing 9 pounds ............... ..
Weighing 10 pounds ............... .
Weighing ll pounds ............... .
Weighing 13 pounds .............. ..
We~ghing 14 pounds ............... .
W mghing 15 pounds .............. ..

12.6 to 15.4
12.6 to 18. 5
18.5 to 22
13. 4 to 21.7
18. 9 to 24.8
15.7 to 25.6
19.7
24.8 to 28
28
28.7 to 29.9
31.5
28 to 42.1
33.1 to 37.8
42.1 to 44.5

Weight.

Corresponding length.

Weighing 16 pounds .............. .
Weighing 17 pounds .............. .
Weighing 18 pounds ............. ..
Weighing 19 pounds .............. .
Weighing 20 pounds .............. .
Weighing 21 pounds ............. ..
Weighing 22 pounds .............. .
Weighing 23 pounds ........ . .•....
Weighing 24 pounds .............. .
W eigbing 25 pOUJ;ldS ............. ..
Weighing 26 pounds ............. ..
Weighing 29 pounds ............. ..
Weighing 30 pounds ............. ..

42.1 to 45.7
42.1 to 47.2
37.4 to 44.9
41. 7 to 45.7
40. 9 to 43.3
42.5 to 42.9
41.7 to 44.9
43.7 to 47.2
45.3 to 46.5
44.1 to 45.7
45.3 to 47.2
44.1 to 46.9
45.7 to 49.2

IncheB.

Inches.

.A salmon measuring 45.7 inches in length can therefore weigh, in the
same water, 16 or even 30 pounds, which ought certainly to involve
some difference in the shape of the body.

~I
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44.-FISH KILLED BY UOLD A.LONG THE GtJLF OF DtEXI(JC) AND
UOA.ST OF FLORIDA.,

By .TOSEPH 'VILLCOX.
[From a letter to Prof. S. F. Baird.]

While in Florida, during and after the severely cold weather last winter, I had ample opportunity to witness the great destruction caused
among the fish along the coast from Cedar Keys to Punta Rassa. .At
Cedar Keys a great loss was reported; but I did not have an opportunity to see many dead specimens there.
In the fresh water of the Homosassa River many thousand catfish
were killed by the cold, but they appeared to be the only species that
suffered there; while in the salt-water tributaries of the same river many
sheepshead and sea-trout ( Cynoscion ma.culatum) were killed.
While proceeding farther south, the great mortality among t.h e fish
became more noticeable. On the shores of Manatee River the dead fi·sh
were seen in great abundance, and from Tampa Bay to Punta Rassa
they were washed ashore in the bays, especially in Little Sarasota Bay,
in such quantities as to make the air foul from their decomposition.
The greatest loss of life appeared to be among the cavally ( Caranx
hippos). Next were the skipjacks or bonyfish (Elops sau1·us), though
many redfish, sea-trout, and sheepshead were also killed. Even the
large tarpum (Megalops tkrissoides) did not escape destruction; many of
. which were killed in Charlotte Harbor, Manatee County, and in the
Caloosahatchee River.
The mortality of the fish enumerated above appeared to be confined to
the shallow waters of the bays and rivers, as I saw very few of them on
the shore of the Gulf of Mexico, except near the inlets, where the tidewater probably carried them out from the bays. On the shore of the
Gulf of Mexico, however, two species of fish killed by the cold weather
were seen in great abundance, namely, the cow-fish (Ostracion quadricornis) and the balloon-fish (Diodon maculato-striatus). .A few of the seahorse (Hippocampus kudsonius) were also killed.
Buzzards, eagles, and alligators feasted upon the decomposing fish;
but I did not observe any effort made by farmers to use them as a fertilizer for their land, though in many places a cart could have been
loaded with them in a short time.
·
Along the coast of Florida many oysters are exposed above water
at low tide, especially when a north wind is blowing. Such oysters
were killed in vast numbers by the cold weather in January.
ACADEMY OF N .A.TFR.A.L SCIENCES,
Philadelphia, Pa., JJ1ay 25, 1886.
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45.-ROCKFISII IN SOUTH CJA.ROLINA..

By FRANK BURNS.
[From a letter to Prof. S. F. Baird.]

When I used to fish in the Santee River twenty years ago, old :fish·
ermen spoke of rockfish as having been caught there a long time be·
fore, but not within the last thirty-:fi ve or forty years, except at the
junction of the clear water of Eutaw Creek with the muddy water of the
Santee. 'rhere, it was said, they could be seen at all times of the year
in the deep, clear water near the bottom, and were sometimes captured
by gigs or spears on long poles. This information ttgreed with what I
had heard of them in the Ohoopee, a small, clear tributary of the Altamaha River in Georgia.
As you are aware, most of our large Southern rivers are now muddy
and filthy all the year, and scarcely any fish except catfish and eels can
live in them. It was not always so, for they teemed with fish in my
early boyhood. There is a class of rivers in the South that rise and run
entirely in the cretaceous and tertiary sands, and the water is always
comparatively clear, but is sometimes stained a dark color with vegetation. A local name for such streams is Black River, Black Creek, &c.
These streams abound with fish, being famous for shad and all the
common fresh-water fish. I will mention a few of them in South Carolina and Georgia: Little Pedee, Waccamaw, Lynch's Creek, Black
Creek, Catfish Creek, Black River, the Edisto (with its tributaries,
A~hley, Cooper, Combahee, Salkehatchie, &c.) in South Carolina; the
Ogeechee~ Ohoopee, and Satilla (with its numerous tributaries) in
Georgia. These are all clear-water . streams, as contradistinguished
from the Santee, Pedee, Savannah, and Altamaha Rivers, which are all
large, long, muddy rivers rising in the Blue Ridge country and flowing
over the clay slates of the metamorphic region.
.
Now I am informed that the rockfish, or striped bass, is found in all
the clear-water streams enumerated, except the Satpla; I never heard
of any in that stream, but in some cases they have to go up these large
streams in order to get to the smaller clear streams, where th(~y spawn.
The spawning season seems to be in April and May, but the fish stay
all summer and bite ravenously in October. They are caught in a few
favored localities all the summer, sometimes rising to the fly or bob in
the tributaries of the Pedee. They weigh sometimes as much as 40·
pounds, one having been taken recently weighing 28 pounds.
It seems tllat the best point to get fish for spawning purposes is at
the mouth of the Little Pedee River, where it empties into the Great
Pedee above Georgetown~ S. 0. A Fish Commission steamer could prob-

BULLETIN OF THE UNITED STATES FISH COMMISSION.

125

ably ascend the river to near that point and anchor, while a tug would
perhaps be necessary to operate with further. It seems that the I...~ittle
Pedee is literally teeming with all kinds of fish. The country is poor,
low, and unsettled, and the river seems to be a succession of lakes for
a long distance. It is said that rockfish are ~1ere in great numbers, and
are taken during April and May full of eggs.
While the mouth of the Little Pedee is so excellent a place for getting
spawn, the Edisto also is a good stream for these fish, and so is the
Ogeechee River, near Savannah. At the mouth of Black Creek, a
stream that runs by Darlington and empties into the Great Pedee, is a
favorite place to fish for rock, and so is a stream on the opposite side of
the Pedee, in Marlborough County. Sometimes very large rockfish in
considerable numbers are taken, in the spring of the year, by the shad
fishermen in the Pedee and Waccamaw Rivers near Georgetown, S.C.
Up the rivers in the brackish water the tide extends inland a long distance here.
It is a very gratifying fact that shad have been more plentiful in our
Southern waters this year than for twenty-five years before. If this is
due to the efforts of the U. S. Fish Commission, the poor peopl~ here
(white and black) owe it a sincere debt of gratitude.
DARLINGTON C. H., S. C., May 22, 1886.

46.-FISH AND FISHING AT ABACJO ISLAND.

By WILLARD NVE, Jr.

At this island fish abound. From boats the islanders catch margot,
porgies, hogfish, &c., in four fathoms of water, while the groupers and
large blackfish are taken in water seven or more fathoms deep. The
men go to the fishing-grounds and with water· glasses hunt for a spot
where the fish are seen swimming around, which is generally found
away from the heavy growth of coral, and on some sand spot where a
fine grassy fern-like gorgonian is scattered. For bait, conch or crawfish is used; the latter is most used, although the grouper seems to
prefer a piece of fresh fish.
The fishermen generally fish with a water-glass in the left hand and
the line in the right, until they have booked a fish; this is because these
fish often take the bait into their mouths without the fisherman being
able to feel them with the line. I think a man would catch at least onefourth more fish with a water-glass than without one. For the same
reason (the light way in which the fish bite), a very short snood (from
2 to 5 inches long) is n8ed on the hook and put on several inches above
the sinker, so that a very slight pull may be felt. Considerable quantities of grunts,. sailor's choice, &c .. are caught with hand-lines by men
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too poor to own a boat, who wade out from the shore and fish where the
water is three or four feet deep. The best time for this fil:!hing is during
a rising tide, just about sunset.
In the deep holes of creeks the mangrove-snapper was s.een ln such
numbers as to make these places resemble the wells of smacks. At one
place, under the mangrove I'Oots near the shore, not having a fish-line,
I killed 8 of these fish (singly with a shot-gun) that would average 3
pounds apiece.
During the summer months many turtle of the green, loggerhead,
and hawk':-;- bill varieties are caught, either by being speared at or near
the surface, caught with jigs while on the bottom, or in tangle-nets
around the reefs. Catching them with jigs was new to me, and is done
in this way: The jig is made of three or four hooks, about the size of
small shark-hooks, fastened to a line which reaches a few inches below
and has a sinker made fast to the end. The fisherman goes out in a
boat, and when a turtle is seen on the bottom (Ray in 6 or 7 fathoms)
the jig is let down and dragged along until it brings up against him,
when a quick jerk will generally fasten it in some soft spot, and the turtle
is pulled to the surface.
Turtles al'e found at and around most of the keys and reefs of the
Bahama Islands. They come ashore to deposit their eggs during May
and June, and the fishermen assert that they generally lay three times a
year. These eggs are much sought after by the islanders, and are considered excellent food. If many more than can be eaten are found,
they are sent to Nassau, where they bl'ing about 12 cents a dozen. As
the eggs begin to hatch, barracouta, sharks, &c., gather around the
reefs in large numbers to feed on the young turtles as they venture out
into deep water.
To escape this danger, the young turtles take to the shoals, creeks,
and shallow lagoons, where the fishermen catch them dtuing the early
fall, pursuing them in boats as they swim along near the bottom. At
first it is all that the men can do to row fast enough to keep one in
sight, but after a few minutes the turtle becomes exhausted and is
easily approached near enough to be speared. ThAse young turtles are
delicious eating. I saw none of the regular turtle pegs, the fishermen
using mostly an iron or steel headed spear, the bead (with line attacbe"d)
coming off when the turtle was struck; but I noticed they tried not to
strike him too hard or near the middle for fear of killing him, and thus
preventing preservation for market. If they would use a regular turtle
peg this trouble would be entirely done away with. The shell of the
hawk's-bill is carried to Nassau, polished, and sold to winter visitors
and others, $1.25 being the usual price asked for one 8 inches, and
$2.50 for those 12 inches in length.
NEW BEDFORD, l\1 ~SS., May 12, 1886.
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4'1.-SOll.IE REtJIPES FOR tJOOKING FISH.*

RoE CHEESE.-The fishermen of the Dardanelles prepare a kind of
cheese from the roe of several kinds of fish by drying it in the air and
then pressing it. By dipping it in melted wax a crust is formed over it,
which prevents its being afl:'ected by the air. Inside this crust the roe
undergoes a sort of fermentation, giving it a very piquant flavor, so
much so, in fact, that one can eat but little of it at a time. It is said
to taste like a mixture of fine sardines, caviare, and old cheese. Before it is eaten the ernst of wax is taken oft', and if it has become
moldy-which frequently happens-it is soaked in strong vinegar.
CooKING FISH.-The Paris Figaro recommends to cook fresh-water
fish in a mixture of white wine and water; and salt-water fish in a mixture of water and milk, equal parts, seasoning with salt and pepper.
CooKING FISH IN FAT.-While boiling water, which evaporates freely,
keeps a steady temperature of about 2120 F., fat can be brought up to
a much higher temperature, as its boiling point is about 600° F. For
every-day use it is sufficient to heat it to about 400° F. When fish are
thrown into such fat a dry, brown crust forms round them immediately,
inside of which the meat is soon cooked. The difference between fish
cooked in this way and fish fried in a frying-pan h;, that the latter, by
absorbing a great quantity of fat, lose by evaporation a good •leal of
the water contained in them, whereby they are fried unevenly and apt
to get burned; while the former, owing to the quickly-forming crust,
neither absorb the fat nor lose any of their strength. The best fat for
this purpose is beef fat, but mutton fat can also be used, after first having been cooked in milk. Olive oil ma,y also be used. Butter, on the
other hand, should not be used, partly on account of the water contained in it, and partly because the caseine, when exposed to heat for
any length of time, is apt to burn and make it dark.
Beef fat may be prepared by chopping it up in small pieces and boiling it in water until the water has evaporated, all .the fat has been
rendered, and the threads have become brown and hard. To prevent
its burning, it should frequently be stirred after the water has evaporated. The fat is then strained through a cloth and is ready for use. .
The following, however, is a better method: After the fat has been
chopped fine, it is boiled in water for a quarter of an hour, taken up,
and the water squeezed out, whereupon it is again boiled in water for
from one-half to one hour. While still hot it is strained through a
cloth. When cold the fat will form a cake on the top. The lower side
is cleaned, and the fat is melted once more in order to remove any
water which it may still contain.
To use the fat a sufficient quantity is placed in a deep pan, not porcelain lined, however, as the porcelain frequently cracks on account of
*From the NorBk FiBkeritidende, Vol. V, No.2,
the Danish by HERMAN JACOBSON.

Be~gen,

April, 1886.

Translated from
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the heat. The fat does not bubble. When a thin bluish steam begins
to show itself, or when a drop of water thrown on the fat imme [iately
evaporates with a crackling sound, it has the required temperature.
The degree of heat may also be ascertained by sticking the tail of the
fish into the fat. If the fat is hot enough the tail becomes brown and
~rittle in a few seconds. The pieces of fish thrown into the fat first
sink to the bottom, but soon rise again. When they are sufficiently
brown they are taken out and laid on a perforated board, so that the
fat can run off. They should be served immediately, and should not be
covered, as the crust soon looses its brittleness. When the fat is not
burned it can be used a number of times. If the fish has been rolled in
bread, cracker-crumbs, eggs, &c., the fat should be strained every time
before it is returned to the vessel in which it is kept, or poured into
water, where the impurities will either sink to the bottom or gather at
the bottom of the cake of fat,, when they can ·be scraped off.
COOKING PIKE : A RECEIPT FROM THE YEAR 1648.-Take a large .
pike, make a slit in its belly and take out the entrails with the exception of the liver. Scale and salt the front and bind parts, but leave the
scales on the middle part. Lay it in vinegar, so that it gets a nice blue
color; then stick it on a spit. Take a clean cloth soaked in wine and
tie it around the middle part tightly enough to prevent the fat; with
which the two other parts are basted, from entering the middle part.
When the fish is on the spit, a mixture, half wine and half water,
should be poured on the cloth as soon as it begins to get dry. The
front part of the pike should be sprinkled with flour ; then hot butter
should be poured over it; then again flour, &c., until it is deemed sufficient. The hind part should be sprinkled with ginger and salt, and hot
butter should be poured on it from time to time until it is well baked.
Care should be taken in putting the fish on the spit, so that it does not
break. When ready, serve the fish whole on a flat dish.
SoAKED FISH WITH GREEN PEAS.-After the fish has been well
beaten with a wooden mallet, lay it for several days in strong lye, and
then in soft water, until it has become completely soaked. Before it is
used it should be soaked for a good while in warm salt water, but not
boiled. The peas are cooked in a little water with salt and butter, a little
flour is added, and they are boiled up once more with chopped parsley.
FRESH HERRING WITH BROWN SAUCE.-The herring are cleaned and
sprinkled with salt half an hour before they are used. They are then
dried in a cloth, rolled in flour or bread-crumbs, and fried iu butter or
lard. For the sauce take a medium -sized onion, about! pound of lean
bacon, some pepper ground fine, a table-spoonful of flour, and two
table-spoonfuls of good vinegar. The onion is chopped fine and steamed
until it has become quite soft, and the bacon is added cut in small
cubes; finally the flour is stirred in. Then add 1 pint of water, and
boil the whole until you have an evenly thick brown sa·~ce, which is
poured over the fish.
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FISHERIES.

[Extracted from the official correspondence and compiled by the editor.]

WHITEFISH AND LAKE TROUT EGGS SENT TO SWITZERL.AND.-The
minister of Switzerland, Col. Emile Frey, under date of Washington,
February 15, 1886, writes that the 1,000,000 eggs of the Ooregonus albus
and the 50,000 eggs of the lake trout have reached Switzerland in the
very best condition, and have been distributed for hatching as follows:
Hatchery.

Zurich........................................................................
Zug ..................................•••.•••••..•••..........•.•............

Gene>a. ... . . . ... . . ... . . . ...... ... . . . ...... ...... ....... .... .. .... .. . . . . ... . . .
Locarno . ... ...... ...... ............. ............••..•...... ...... ............

Interlaken.................................................... . . . . . . . . . . . . . . . .
Lucerne......................................................................

Bras sus. . . . . . . . . . . . . . . • . . • • . . . • . . . . . . • . • . . . • • • • . . • • • . • . • • . . . • • • • • . . . • . • . . . . . . .
Saint Moritz . . . . . . . . . . . . . ... . . . . . . . ...... .....• .......... ..•. .. ..............
Stanz. .. ... .. . .. . . .. ...... ... . . . . ... .. .... .. . ... . .. . .. .... .. .... .. .... .. ......
Chur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . • • . . • . . . . . • . . . . . • • • • . . . . . . . • . . . . . . .

200, 000
200,000
200,000
125,000
100, 000
100,000
25, 000
20, 000
20,000
10, 000

\

10, 00(}
10,000
10, 00()
10,00010, 000
........... .
........... .
........... .
...........•
........... .

l:Ooo, ooo ~ --5o, oeo

' AMERICAN FISH EGGS IN ENGLAND.-Tbe ova with which the U. S.
Fish Commission bas supplied our National Fish Culture Association
have hatched out well, and the fry are progressing rapidly. The fish
fr~m last year's ova are doing very well. Also I have hatched out a
large number of whitefish from some of the ova sent to the Association and forwarded to me from South Kensington by Mr. Chambers.
[.Marquis of Exeter, Burghley House, Stamford, England, April 2,
1886.]
INCLOSURES FOR SALMON IN THE NETHERL.ANDS.-ln the Fish Commission Bulletin for 1884, p. 170, there was printed a statement by Mr.
Charles G. Atkins relating to penning salmon at Bucksport, Me. This
was in response to a request of Dr. C. J. Bottemanne for information
on this subject. In a pamphlet,, dated at Bergen-op-Zoom, Netherlands,
November, 1885, Dr. Bottemanne cites almost in full the statement by
~Ir. Atkins, and adds other matter substantially as follows:
For years complaints have been beard from various persons in the
Netherlands that many of the salmon eggs ordered from Germany failed
to batch snccessful.ly, and that the prices were too high. As we knew
that successful efforts bad been made in the United States to pen salmon
and then obtain the eggs from them at the spawning time, we learned the
methods of doing this, with a view to applying these to salmon breeding
Bull. U. S. F. 0., 86--9

130

BULLETIN OF THE UKITED STATES FISH COMMISSION.

in the Netherlands. .After careful consideration, I do not know of &
single reason why we should not obtain the same or even better results
than have been obtained in America.
There is but little chance for obtaining salmon in America after July,
while in the Netherlands they can be obtained, and cheaply, for six .
weeks after this date. With us the transportation to the inclosure will
be easy, as the great fisheries are carried on in the lower portions of the
rivers, and the fish could quickly be transported by water to the pen·
ning places. The inclosures, also, should be made as near as possible
to the sea, so that the water may be brackish if not salt. Salt water
seems to have a healing influence on the wounds of salmon, and it is
probable that in salt water they will remain free from parasitic growths,
as experiments with young salmon seem to indicate that salt is an effi.
cient remedy against this trouble. In an experiment made by myself
I used well-water, containing considerable salt, for hatching 1,000 salmon eggs, with a remarkably small loss of young fish.
POISONOUS FISH IN CHINA.-In the Chinese Recorder of February
and April, 1886, there appeared two articles by D. J. Macgowan, M.D.,
of Wenchow, Province of Che-Kiang, China, which furnished the material for the following abstract:
The flesh of the porpoise is highly prized for its flavor, and yet under
certain circumstances it is much condemned for poisonous qualities.
Animals seem more liable to be killed by it than human beings; but
many instances of death among the Chinese from eating this flesh are
related. Although some magistrates from time to time issue proclamations cautioning the people against the use of porpoise flesh, scarcely a
spring passes without fatal cases of poisoning. The Shenpao lately
reported eleven deaths that occurred at Yangchow from this cause,
and five persons died at Anching in April from eating this flesh. On
the sea-coast, or early in the spring, poisonous cases are very rare. In
Suchow this flesh is generally eaten, and I have heard of no deaths
therefrom during several decades. This is probably not that as food
this is there less harmful, but that it is more thoroughly cooked. On
the Che-Kiang coast dried porpoise is sold all the year round by fishmongers, but it requires protracted boiling in order to become safe for
eating. The Chinese olive or sugar-cane (Oanarium) is found to be an
antidote for this poisoning, while long-continued boiling is considered
to make the flesh wholesome.
In Chinese waters there are several kinds of fish that inflict troublesome wounds by means of their fins or tails. The tetrodon or globe-fish
is rejected by coast fishermen as poisonous; but those globe-fish that
ascend the rivers, when properly cleaned and dried, are fit for food. A
kind of mud-fish is regarded as hurtfnl. So also are several kinds of
eels. Oysters, in China as elsewhere, are considered unfit to eat at
certain seasons. Some crustaceans, including field and ditch prawns,
are thought to be poisonous.
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In China fish are often killed or stupefied by using poisonous preparations made from a species of Polygonv.m, or the seeds of the Groton
tiglium, or other vegetable substances. This practice is of very long
standing, and is occasional1y prohibited by the magistrates.
Al\IERICAN CLAMS IN ENGLAND.*-Some time ago the Marquis of
Exeter undertook to acclimatize American mollusks. In the fall of
1884, Mr. George Shepard Page, of New York, ~ent him some quahogs
or hard clam_s (Mercenaria violacea), which died before arrivin.g at Liverpool. In February, 1885, another attempt was made, which was a
great success. On l\farch 16, 1885, :M.r. Henry Wright, secretary to the
Marquis of Exeter, wrote to :M.r. Page that these quahogs had this time
arrived in perfect condition, and that, as soon as they were deposited
on the soft sand of the seashore, they dug their way into the sand with
an activity which showed they had suffered nothing from the voyage.
He now wishes a lot of sand clams or soft-shelled clams (1J1ya arenaria).
CoDFISH IN THE P ACIFIC.-Mr. James G. Swan, writing from Port
Townsend, vVash., April 6, 1886, says: ''I can report that · true cod
have made their appearance in the harbors of Port Angeles aml Port
Discovery in considerable numbers during the past two months, and
probably they will be in Pert Townsend harbor in May. Three years
ago I observed young cod, from 2 to 3 inches long, in a net among herring, smelts, and other small fish. The next year cod as large as tomcod were very plentiful here. Those taken in the summer of 1885 were
from 12 to 18 inches long; and this year they are from 20 to 36 inches
in length, and over. They are lean, not having attained full growth,
but are of very good flavor. I have not observed any spawn in the
specimens that I have examined."
SHIPMENT OF MARINE PRODUCTS FROM SAN FRANCISCO TO C~IINA.
The Sacramento Record of April6 states that the efforts of the fish commissioners in placing fry in the public waters are being utilized by the
Chinamen, who fish with nets in which they gather enormous quantities
of very small fishes for exportation; and the following figures are- given
of the amount and value of the products so exported:
150 tons of shrimps, at $300 ...............•......•.....•...•...........•.
200 tons of small salmon and other fry, at $200 ...•..•••.......••....••••.
50 tons of shrimp shells and fish manure, at $40 .....•••..••••••..•.•••••.

$45,000
40,000
2,000

Total value of each shipment ... • .. ... . .. .... ... . .. • ... ••.• •••• .•..
87,000
3 shipments per month...................................................
261,000
36 shipments per year...... . . . .. . . .. • . . .. .. .. . .. . .. .. . .. .. . .. . . . .. .. . .. .. 3, 132, 000

MUSSEL CULTURE IN FRANCE.-In connection with the oyster-cultural exhibition recently organized in the Palace of Industry at Paris,
there has been occasion to speak of the mussel (Mytilus edulis), which
invades the oyster-beds after they have been properly arranged, and
proves very injurious to the oysters. The French oyster-culturists wage
war on these mussels bymeansofthestarfish, which is destructive to them.
11

Translated from the Moniteur de la Pisciculture, &c., of March 13, 1886.
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The mussel, which, on the French coasts, generally lives in great numbers on rocks left bare at low tide, is in the North Sea the object of an
important industry, which may be compared with the French oysterculture. Especially in the bay of Kiel (coast of Holstein, on the Baltic
Sea) near Ellerbeck and Dusternbrook, where it finds conditions very
favorable to its development, it is cultivated artificially aud reared in
pares in a peculiar way. Its cultivators plant near the shore -actual
groves of trees-such as alders, oaks, or beeches-stripped of their
small branches and driven 10 or 12 feet into the bottom. The mussels
fasten on these brancl:l,less tre~s, develop there, and in winter are
gathered periodically in abundance. These trees are planted in such a
depth of water that they are never uncovered even by the lowest tides,.
while their exact position is determined by means of fixed marks on
the shore. In order to gather the mussels, they haul up the trees by
means of a rope attached to a capstan. This takes place from three to
five years after the trees have been put down. It is only during the past
few years that this cultivation has been carried on regularly in the bay
ofKiel, and it has resulted in products remarkable both for size and quality. In that region a tree properly prepared costs about 25 cents, and
at collection it easily yields 55 pounds of mussels, worth on the spot an
average of $2.50. On some points of the Mediterranean coast the
same industry is practiced, using stakes joined in hurdles by means of
bundles of sticks or by means of stout sea-weed. [Max de Nansoutyt
in the Moniteur de la P'isciculture, Paris, December 5, 1885.]
DEVELOPING THE FISHERIES OF W .A.SHINGTON TERRITORY.-The
following memorial, after passing the legislature of Washington Territory, was approved by the governor on January 29, 1886:
To the Senate and House of Representatives of the United States in Congress at:sembled :

Your memorialists, the legislative assembly of the Territory of Washington, respectfully represent that the United States Fish Commission, by liberal appropriations granted by Congress, have been and
still are doing a great and valuable work on the Atlantic coast of the
United States in developing the food-fishes and other marine food products of the Atlantic Ocean, and have, therefore, added largely to the
national wealth.
Your memorialists further represent that the waters of Puget Sound
present conditions favorable to the propagation of lobsters and varieties of oysters, and contain within the deep channels and fiords new
and valuable varieties of food-fishes which, although known to exist,
have never been properly developed, from want of funds and requisite
knowledge and experience, which knowledge and experience are possessed by the United States Fish Commission in a greater degree than
by any private individuals in this Territory .
.Wherefore your memorialists respectfully pray that the sum o£
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$10,000 be appropriated for the purpose of developing the fisheries of
Washington Territory, and that 8aid amount of $10,000 be expended
by and under the direction of the United States · Fish Commission in
introducing the best varieties of food-fishes, lobsters, and oysters into
the waters of this Territory wherever, in the judgment of said Fish Commission, they may best be placed to propagate, and also to develop the
marine food products already existing and native to these waters.
SALMON, LAKE TROUT, AND BROWN TROUT AT GLENS FALLS.-On
April 28, 1886, the fry of 30,000 lake trout, 20,000 Penobscot salmon,
and 8,000 brown or European trout reached Glens Falls, N. Y ., from the
Cold Spring Harbor station. These fry were from i to li inches in
length, and had made the journey with very slight loss. The Jake trout
were planted in Lake George, being the first of this kind brought to this
locality, at a place called the "Calf-pen," opposite Dome Island, where
there is the deepest water of the lake. The brown trout fry came from
spawn presented to Mr. E. G. Blackford and Mr. Fred Mather by
the German Fishery Association, and are the first of their species
planted in this vicinity, being put in the Clendon Brook. This species
is common in suitable European trout-streams, where it has attained
the weight of 16 pounds. It is said to grow faster and be more hardy
than our native trout. The salmon also were planted in the Clendon
Brook, from which it is hoped they will stock the Hudson River. This
is the third con~ignment of salmon to the Clendon Brook in three consecutive years, and makes about 140,000 of this fish that have been
planted there; and it is hoped that some of the earlier plantings will
return this year for the purpose of spawning. [From the Glens Falls
Republican, May 4, 1884.)
INCREASE OF CALIFORNIA TROUT.-The increase of so-called California trout, which are in reality the rainbow trout, has been immense.
There are now 7,000 in the preserves, all from the 500 eggs presented to
the South Side Sportsmen's Club by Professor Baird six years ago. The
club has just sold 1,000 1-pound fish of this variety to Mr. Pierre Lorillard for the the stocking of Tuxedo Lake. The fish law admits of the
rainbow trout being taken in this State between the 1st of September
and the 1st of May. They are now for the first time about to be placed
on the market by Fish Commissioner Blackford, who has arranged with
the club for a supply. The fish weigh from 8 ounces to 2 pounds each,
and will be served by Delmonico and the Hoffman House on Monday.
It costs the club $1,800 a year to feed its trout. They are fed on livers
from Senator McPherson's abattoir in Jersey City. [From the New
York Sun, December 19, 1885.]
RAINBOW TROUT, EELS, AND HATCHING OF CARP.-:Mr. J. S. Tuttle, writing from Niles, Mich., June 4, 1886, says:
This spring I made my first attempt at taking the eggs of the rainhow trout, which hatched for me in about thirty days. The small
streams in this part of the State (southwestern corner, near Lake Michigan) are being well stocked witL trout.
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In one pond I have yearling trout, and thinking they were disappearing rather rapidly, on June 3 I cleaned out the pond, finding two eels
weighing about 2~ pounds apiece, which I put into a can. Coming to
take them out an hour afterwards I was surprised to find that they had
disgorged two partly digested fish 6 or 7 inches long, which probably
they had swallowed four or five hours previously.
In Hessel's pamphlet on carp it is stated that the eggs hatch in from
twelve to sixteen days.* My experience this year seems to reduce this
time by one-half. I have raised carp with success for three years. This
year, on May 18 I :filled my pond with water; on the 19th put in 24
large carp, which began spawning on the morning of the 21st; and on th~
24th it became cooler and spawning ceased for the time. On the morning of May 27, six days after spawning began, there were about 10,000
young fish along the edges of the hatching pond, to which the eggs
and brush had been transferred the day before; and on the 29th there
were probably from 15,000 to 18,000 young carp.
LAKE TROUT IN COLORADO.-I find that the few lake trout that
have been tried in the prairie lakes are a success, and if you will send
me 10,000 eggs, I will put up another trough to hatch them. [John
Pierce, Denver, Colo., December 3, 1885.]
SOUTH SIDE SPORTSMEN'S CLUB.-We have had a very successful
winter's work in our fish hatching department, nearly a million eggs
of brook trout having-been hatched, and there are about 50,000 rainbow trout eggs now on the trays. We have 6,000 three-year-old trout
in the ponds and streams. [Roland Redmond, .March 25, 1886.]
CARP IN RIVANNA RIVER.-Ander·son Brown, colored, caught out of
Rivanna River [probably in the neighborhood of Charlottesville, Va.],
with a hook, a German carp which weighed 62- pounds and measured 24
inches in length and 16 in circumference. [From the Lynchburg Advance, September 17, 1885.]
CARP IN RIVANNA RIVER.-Carp are now being caught in the Rivanna River which are supposed to be fugitives from the ponds of myself and others. Some time since one weighing 6~ pounds was taken,
and yesterday one of 82- pounds. [R. T. W. Duke, Charlottesville, Va.,
April 29, 1886.]
To COOK CARP.-Carp may be either fried or stewed. Have them
cleaned nicely, then dry them and season with salt, pepper, and a little
mace, which rub in thoroughly, and let them lie in melted butter for an
hour or two before cooking them. Fry them the usual way. '].1o stew
them put them into a saucepan with some chopped parsley, a, whole
onion, a little sweet marjoram, a teacupful of rich milk (or cream if
you have it), and a lump of butter rolled in flour. Pour on this sufficient water to cover the carp and let it stew gently for about half an
hour, or until the flesh leaves the bones easily. Some eonsider that
a little port wine improves it.
- - - - - - - - - - - -·- - - - - - - - - - ----

• See F. C. Report, 1875-'7(i, p. 872.
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Table of German carp planted in public watet·s of the United States, No'VembcT 4, 1885,
to January 5, ltl86, inclusive, unde1· the dit·ection of Col. M. McDonald, Chief of the
Division of Distribution, U. S. Fish Commission.*
Date.

State.

Place at or near which.

Number
offish.

Waters stocked.

Alabama ...... Dec.

8,1885 Onlineofrailroad ..•..... LakeonlineofAtlantaandWest
Point Railroarl.
Fulton ................... . RedRiver ..................... .
Granada ................. . Arkansas River ....•...........
Wilmington ............. . Brandywine Creek ............. .
Wilmington ............. . Christiana Creek .............. .
Wilmington ............. . Delaware River ........... , .... .
Wilmington ......•••..... Shellpot Creek ................ .
Jacksonville ............. . Lakes near Jacksonville ....... .
Way Cross .............. . Satilla River ................... .
Aurora ................. .. Fox River ..................... .
Kaskaskia River ............... .
Lakes in Lincoln Park .....•••..
Lakes in South Park .......... .
Water-tank on illinois Central
Railroad.
Jan. 1, 1886 Dixon ................... . Rock River .....•...............
Dec. 30, 1885 Equality ................. . Saline River ................... .
Jan. 2, 1886 Kankakee ............... . Kankakee River .............. .
Dec. 30, 1885 Lanesyille .............. .. Lanesville Lake ............... .
Jan. 1,1886 La SaUe ................ .. illinois River .................. .
Dec. 30, 1885 Louisville ............... . Little Wabash River .......... .
Jan. 1, 1886 ! Mendota ................ .. Little Vermilion River ........ .
Dec. 30, 1885 1 Mill Shoals ............. .. Little Wabash River ........... .
Jan. 2, 1886 Naperville ............... . Des Plaines River ............. .
D c. 30, 1885 Pekin .................. .. Lake Cooper ................... .
Dec. 30, 1885 Riverton ................. . San gam on River ............... .
Dec. 30, 1885 Valldalia ................ . Kaskaskia River ............... .
Dec. 30,1885 Wood Lawn ............ . Bill: Muddy River .............. .
Dec. 7,1885 La Fourche .............. .
Jan. 5, 1886 Monroe ................. .. ~I~hit~~r~~:_c~~:::::::::
Jan. 5,1886 Quebec .................. . Tensas River .•.................
Jan. 5, 1886 Rayville ................ .. Crew Lake ...... . ............. .
Jan. 5, 1886 Richland County ........ . Grassy Lake .........•..........
Dec. 10, 1885 Shreveport ............. . Red River ..................... .
Jan. 5,1886 Tallulah ............... .. Lake One ...................... .
Nov. 17, 1885! Battery Station .......... . Susquehanna River ...........•.
Nov. 4,1P85j Slayton .................. .
Jan. 5,1886 Jackson ................. . ~::rl. ~!!~;~:::::::::::::::::::
Dec. 21, 1885 Albuquerque ..•.....••... Rio Grande River ............. .
Nov. 28, 1885 Dyers burgh ............. . North fork of Forked Deer
River.
Nov. 30,1885 Fowlkes .....••••••..•••.• Trilmtary of Forked Deer
River.
Dec. I2, I885 San Marcos....... . . . . . . . . San Marcos River . . . . . . . . . . . . . .
Dec. 4, I885 Brooke's Station .......... IAcquia Creek............. . . . . . .
Nov.24-,I885 Charlottesville ........... IvyCreek.......................
Nov. 24-, I885 Charlottesville ........... Rivanna River..................
Dec. 23, 18fl5 Chatham .. . . . . . .. . . . .. • . . Banister River............ .. . . ..
Dec. 23, 1R85 Danville.................. Dan River . . . . . . . . . . . . . . . . . . . . . .
Nov. 28,1885 Junction ................. North Anna River..............
Dec. 23, 1885 Lynch's Station........... Staunton River . . . . . . • . . . . . . . . . .
Nov. 27,1885 Milford ................... Mattapony River...............
Dec. 23, 1885 Otter River............... Otter River.....................
Dec. 4, 1885 Potomac.................. Potomac River.. . . . . .. . . . . . .. .. .
Dec. 4, I885 Quantico .. .. . .. • .. . . • .. . . Quantico Creek . . . .. . . . . . . . . . . . .
Nov.I5, I885 Rockfish Depot ........... Rockfish Creek.................
Nov. 28, 1885 1'aylorsville . . • . . . . . .. . • • . Little River.....................
Nov. 28, I885 TaylorsvillA .. .. . . .. .... •• South Anna River •• • .. . .. .. . . ..
Dec. 4,1885 Wood Bridge ............. Occoquan River................

Arkansas .... .. Dec. 29, 1885
Colorado ..... .. Dec. 20, 1885
Dfllaware .... .. Dec. IO, 1885
Dec. 10, 1885
Dec. 10, 1885
Dec. 10, 1885
Florida ...... .. Dec. 5,1885
Ge_or~ia .••.•••. Dec. 11, 1885
llilllGlS •••.•••. Jan. 2, Ie86
Dec. 30, 1885
Jan. 2,1886
.Jan. 2, 1886
Dec. 30, 1885

Louisiana ..... .

Maryland ..... .
Minnesota ...•.
Mississ.iJ?pi ... .
New Me-nco .. .
Tennessee .... .

Texas . . . . . . . . .
Virginia.......

~~l~~~- ·:; ;~~::·:·:·: : ~ ~:.

:: J::

·.

I

I

500
3, 200
5, 000
500
500
500
500
600
2,400
1, 000
400
1, 600
I, 050
200
1, 000
400
1, 000
800
3, 000
200

1, 000
400
200
100

1, 000
1, 000

400
1, 000
2, 000
1, 000

1, 000
I, 000
2, 500
1, 000
20,000
500
5, 000
6, 000
1, 000
I, 000
5, 050
6, 250
400
I, 600
3, 000
6, 000
7, 000
6, 000
8, 000
5, 000
5, 500
6, 250
200
5, 000
5, 000
7, 000

Total number planted ................................... ,l48, 700

*Compiled from Colonel McDonald's report for 1885.

CATCHING CARP WITH A HOOK.-Carp can easily be caught with a
hook if baited with anything they are accustomed to feed upon. A_
tough crust of bread or a small ball of cotton thoroughly saturated
with dough can P;asily be fastened to a hook and will answer the purpose
very well. [Amos Ebert, Ashland, N.J., May 8, 1886.]
TIME REQUIRED FOR HATCHING CARP EGGS.-Procuring a numba
of eggs, immediately after the fish had cast them, in June, 1885, I placed
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them in an ordinary pint jar, filled with water from the pond. In searching for the eggs, I found them adhering to the stems of water-rice, and
water-weed (Anacharis), chiefly to the latter. The jar containing them
was placed in a position where it would be shaded at midday, but have
the sun mornings and evenings. On the fourth morning I examined
the jar, and to my surprise found several of the little fish already hatched,
seemingly active and vigorous.
A few days after, while the fish were in the act of spawning, I procured eleven eggs and placed them in the same jar. These were taken
from a different portion of the pond, and were found adhering to the
hornwort ( Oeratophyllum). The jar containing the eggs was nearly
filled with water, and put in the pond, so placed that the surrounding
water came nearly to the top .. I examined it twice a day. In fifty-seven
hours the outlines of the head became visible; the eyes and fins also
could be distinctly seen. On the morning of the fourth day, or ninetysix hours after the eggs had been cast, the little fish had made their
appearance, and showed much vigor in their movements. Three days
later I emptied the jar, and found four fish as the product of the eleven
eggs. Only about 36 per cent of the eggs had hatched. P;obably the
rest had not been fertilized. Considering the hap-hazard manner in
which fertilization takes place, it would not be strange if many of the
eggs were not reached by the milt. On the second day one of the eggs
became surrounded by a kind of fungous growth, it evidently having
not been fertilized, and very soon decay set in. A fortunate snail discovered it, and was not long-in making a meal of it. [John H. Brakeley,
Bordentown, N. J., April 6, 1886.]
FooD OF CARP.-Dr. P. Brocchi says, in an article reprinted in the
French Afoniteur de la Pisciculture for January 30, 1886, that as carp
are 'Vegetable-eaters, one should not dream of feeding them on beef's
blood, the offal of slaughter-houses, or even on cooked and finely hashed
meat.
EELS.-In regard to eels, Dr. Brocchi says, in the same place, that
they are essentially carnivorous, and that owing to their form and muscular strength they can penetrate into fissures and slight cracks, and
to some extent into the banks of a pond, but that they thus do no serious
damage. To keep them in a pond he suggests putting along its edges
a wide strip of fine sand, but says that they are not likely to wander
much if they find sufficient food in the pond.
SHAD APPEARANCE.-The shad have again made their appearance off
North Truro, Mass. About 20 were received to-day. [E. G. Blackford,
October 22, 1885.]
APPEARANCE OF MENHADEN.-The first appearance of menhaden
coming to my notice was on the 5th of April. 'l'hey were taken in a
net by a fisherman in the bay upon which this station is located, about
25 miles from Chincoteague Inlet. [Adelbert Soper, keeper of North
Reach life-saving station, Berlin, 1'\fcl.]
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A LARGE CATCll OF MACKEREL.-It was reported in the Boston
papers of October 17, 1885, that Capt. Melvin .McLain, of the schooner
Henry Dennis, had arrived at that market with 82,500 fresh mackerel,
which were sold for $2,268. 75, having been taken iu less than half an
hour in Barnstable Bay, 8 miles from Plymouth, Mass.
MOVEMENTS OF MACKEREL.-N 0 mackerel have been caught in this
vicinity, to my knowledge,•since November 2. I have never known
mackerel so large, fat, and plentiful as they were in this vicinity during
the month of July. [John F. Holmes, keeper of Gurnet's life-saving
station, Plymouth, Mass., November 20, 1885.]
HATCHING AND PLANTING ROCKFISH.-An instalment of young rock- .
fish, the first hatched at the Havre de Grace station, was transferred
by messenger F. L. Donnelly to Oswego, N.Y., and successfully planted
in Lake Ontario, near the mouth of Oswego River, on the evening of
May 15, 1886. They were transported in cans, 20,000 being assigned
to each can, the water being kept at an average temperature of 500 F.
J. B. McMurrich, vice-president of the Leatherstocking Club, and N. A.
Wright, president of the Ontario Fishing Society, met the consignment
at the depot in Oswego, and were much pleased at the fine condition
of the fish after their trip of twenty-seven hours.
APPE.A.RANCE OF WHITING OR FROST-I•'ISH.-Whiting, or, as we call
them, frost-fish, struck on in great quantities about the 1st of November, and have been around ever since. Every night the shore is lined
with the lanterns of the boys and men who are spearing them. Squilla
have been more plentiful in the river than I ever knew them to be before.
{Willard Nye, jr., New Bedford, Mass., November 23, 1885.]
OUL'l'IVATING CATFISH.-Some thirty years ago I owned a farm near
Paris, Bourbon County, Kentucky, on which I experimented with catfish. Having drawn off the pond, I removed the turtles, gars, and
other animals, and put back nearly half a barrel of young catfish, a few
bass, and some sunfish. I then began to feed the fish on soft corn
dough made from shorts, and occasionally on beef cut in strips. After
a few weeks these fish lJecame accustomed to coming to the edge of the
pond for this food, and, as a result of gentle treatment, the large ones
would often come so near that their fins would project out of the water.
Within a year I had all the fine fish I could use, besides supplying six
or eight families of neighbors. I raised catfish weighing six or seven
pounds and measuring two feet in length. [Naman May, Arnold, Labette County, Kansas, February 3, 1886.]
STRIPED BAss.-A large striped bass (Rocmts lineat~ts) was caught
in a net through the ice, in the Hudson River, at or near Croton Landing, N. Y., on February 1, 1886. This is the largest fish of the kind
reported this season. It weighed 55 pounds, and was displayed at Mr.
E. G. Blackford's, in Fulton Market, New York City.
EARLY SHAD.-The first North River shad was taken to-day at Yonkers. [E. G. Blackford, March 23, 1886. J
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LARGE WHITEFISH.-.A. short time ago I secured a whitefish weighing 18 pounds. [Alexander McQueen, in,s pector of fisheries, Winnipeg,
Manitoba, April 3, 1886.]
DECREASE IN THE FISHERIES OF MALTA. -Referring to page 400 of
the U.S. F. C. Bulletin for 1885, on the subject of the falling off in the
fisheries of Malta, I b~g to state that when stationed there, as far back
as 1858 to 1862, it was the general practice for fishermen to use immense
seines, requiring from twenty to forty men to haul them in, and when
shot extending across the harbors. The mesh of the purses of these
seines was so small that the minutest fry could not pos~ibly escape. To
this I attribute the cause of the continual annual decrease of fish in
those waters. The same system is carried out in other parts of the Mediterranean. [Capt. George Pittendrigh, New Westminster, British Columbia, June 21, 1886.]
AMERICAN CATFISH IN FRANCE.-In his annual report on the doings
of the French National .Acclimatization Society in 1885, the secretary,
C. Raveret-Wattel, stated that during tile year a valuable shipment
from Prof. S. F. Baird had enabled the society to attempt the acclimatization of the catfish of North America (Am-iurus nebulosus). This
fish, he said, merits special attention, in that it thrives in stagnant and
even muddy waters; and that, being hardy and of great fecundity, it
-will be an excellent acquisition for stocking ditches and pools, where it
succeeds wonderfully, while the indigenous fish scarcely amount to anything. [From the Bulletin of the Society for July, 1886, p. xlvi.]
MEDAL TO E. G. BLACKFORD.-For several years now the society
has received from the United States fertilized eggs of salmonoids
through the kind assistance of Mr. Blackford. In 1885 a shipment of
the eggs of the rainbow trout (Salmo irideus) was received, owing to
his excellent co-operation. The society desires to return thanks to Mr.
Blackford for his services, and awards to him a medal of the first class.
[From the Bulletin de la Societe N ationale d' Acclimatation de Fr~J;nce,
Paris, July, 1886, p. lxiii.]
PLANTING LANDLOCKED SALMON IN PENNSYLVA.NIA.-Mr. John .A..
B arper writes from Pittsburgh, Pa., J nne 26, 1886, as follows: ''I recently placed about 12,000 landlocked salmon in the streams flowing
into the lake of the South Fork Fishing and Hunting Club, in Cambria
County, Pennsylvania. The fish were a lively, healthy lot oflittle fellows,
each about 1~ inches long. They were transported, owing to the special
attention given to them by Mr. Buller, superintendent of the State hatchery at Corry, from the hatchery to the lake with the loss of less than a
dozen fish. This seems remarkable, as the journey from Corry to the lake
is about 250 miles, and to accomplish it several changes of railroad cars
were made, and there was a three-mile haul over a very rough mountain
road, with boat and portage, to the small streams up in the woods.
The fish were hatched from eggs received from Maine early this spring,
by order of Professor Baird, and in response to a request made more
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than a year ago. They have been cared for by our State commission
at the hatchery at Oorry until delivered to me on June 22."
CANNED-SALMON TRADE.-Salmon are caught and canned on the
Sacramento River in this State, on seven rivers in Oregon, on Puget
Sound and the Chehalis River in Washington Territory, on .Alert Bay
and the Fraser and Skeena Rivers in British Columbia, and one or more
rivers in .Alaska. More than one-half of the quantity packed must be
credited to the Columbia River. Carefully compiled statistics by Field
& Stone show the pack of 1885 to have been as follows:
Cases.

California .. ___ . ____ ... __ .. _. ___ ....... ____ .. __ ..... _•..... __ . . • . • • . . . . . . . 48, 500
Oregon ................ ___ .... _ . _.... ___ ... ___ .. ____ .. _.• _..•.... _... _. __ . 592, 200
"\Yasbington Territory .... _..... _... _. __ ....•....•... ~ .....•....•• - ... -.--. 13, 300
Alaska .. __ ...... _. __ ....-. __ ...... ____ . ___ .. __ . ___ ..... ___ .• __ .. ___ • . . • • • . 74, 850
British Columbia ...........................•... ·----··---··---- .... -----· 106, 86!)
Total pack, 1885 ........ ----·· ·----· .... ---- ..........•••. ---· .••••. 835,715
Total pack, 1884 ························-·····-··-····--···----····· 985,295
Decrease in 1885 .... _. _....... __ .....•...... __ .•.•........• _. . • • • • . . . 149, 580

The decrease in production and the losses by sea, amounting to
102,086 cases, have put the market on a better basis than it has been
for three years. [Weekly Bulletin, San Francisco, February 24, J 886. J
.A LARGE SALMON.-On January 31, 1885, an unusually large salm~:m
was taken at Woudrichem, weighing 58-2- pounds, and measuring 51
inches in length and about 29:! inches in circumference. It was sold for
$33.25. [From the Journal of the Society for the Promotion .of the
Fresh-water Fisheries in the Netherlands, Amsterdam, December 4,
1885.]
SALMON SOLD AT BILLINGSGATE.-The sixth annual report by the
council to the members of the Scotch Fisheries Improvement .Association, May, 1886, gives in an appendix the figures from which the following table is extracted. The table was compiled from returns furnished
by Forbes, Stewart & Co., showing the amount of salmon sold at the
Billingsgate (London) market during the ten years preceding 1886. The
returns were given in boxes, and have been reduced to pounds on thebasis of 100 pounds to the box.
Years.

Pounds of \
salmon. .

Years.

Pounds of
salmon.

1

-----------------------l-------1 -----------------------l--------

EELS CONSUJHED IN ENGLAND.-lnLondon and vicinity ove-r3,250,000
pounds of eels, valued at $650,000, were consumed last year. About
800,000 pounds additional passed through the markets. Of the tota1
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amount about2,000,000pounds came from Holland, 1,000,000 pounds from
Germany, 1,000,000 pounds from Ireland, 100,000 pounds from Scotland,
and only a small quantity''from the waters of England.
SPONGE FISHING NEAR APP..ALACHICOLA, FLA.-Mr. John E. Grady,
collector, writing from the custom-house atAppalachicola, Fla., on July
21, 1886, states that the sponge fishing near there is all done considerably more than 3 miles from land. The value of $1.75 per pound
is about the amount the sponge buyers intend that, the sponges shall
cost them, as purchased from the vessels immediately on arrival.
No sponges are sold here or anywhere by the sponge catchers by the
lot. The spongers string their sponges un yarns or tarred strings of 6
feet in length, and on arriving at port the lot is then carefully counted
and thrown into a pile. The sponge buyers are notified, and they examine the size and quality of the sponges, and also the length of the
strings or yarns on which the sponges are placed. The sponge catcher
guarantees only that a certain number of bunches is in the lot or pile.
Each dealer then has three sealed bids, which are submitted to a disinterested party, and the highest takes the sponges, as the owners bind
themselves to accept the highest bid.
SEA-LIONS ON THE COAST OF 0REGON.-Mr. Zachary T. Siglin, deputy
-collector, writing from the custom-house at Coos Bay, Oregon, on July 8,
1886, states that there are no vessels of that district (Southern Oregon)
engaged in deep-sea or outside fishing, but that the fishing of the district
is carried on only in the rivers and bays, and is confined entirely to salmon. The fishing season will begin about the middle of August. However, the schooner Ruby has recently engaged in the business of killing
sea-lions for their oil, and also for the purpose of destroying them, as they
are a great enemy of the fish. This bunting of the sea-lion is done at
the entrance of the rivers and bays, where they are found in great
numbers, and if not destroyed it is generally believed that they prevent
the fish from coming in.
CALIFORNIA TROUT IN HOLSTON RIVER AND IN TRIBUTARIES OF
NEW RIVER.-Mr. W. C. Pendleton, of Marion, Va., who is clerk of
the supreme court of appeals at W ytbeville, Va., states that citizens are
catching some very fine California trout out of the Holston River. He
has seen six of them which averaged 18~ inches. These fish were
planted in the Holston, at Marion, in March, 1884, and were yearlings
when released. Tate's Run, adjacent to the Wytheville hatchery, is
pretty well stocked with these fish; every few days some are being
caught above here. [George A. Seagle, superintendent of Wytheville
Station, Va., in letter to Col. M. McDonald, dated June 15, 1886.]
DEAD FISH IN SHALLOTTE RIVER, NORTH CAROLINA.-Great multitudes of fish have recently been found dead in the waters of Shallotte
River, Brunswick County, North Carolina. This stream empties into
Tubb's Inlet from the ocean, about 30 miles southwest of Wilmington.
The water is covered by an oily scum, which extends far out into the
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ocean, and has been n-oticed 5 miles from the beach. [From the Washington Post, Washington, D. C., June 27, 1886.]
SHAD IN 'l'HE OHIO RIVER.-Shad have. occasionally been caught
here for three, and some say for four, years. They are generally taken
near the falls or rapids of the .Ohio, in nets and seines, both above and
below the falls. Local experts pronounce them Potomac 'shad. They
are caught in the spring whenever the water is low enough to fish with
set-nets and seines. In weight they run from ~ to 3i pounds. Several
dozen have been sold in the markets here and in Louisville, Ky. (just
across the river), each season for several years. [J.P. Applegate, New
Albany, Ind., J nne .23, 1886.]
FISH AND OYSTER TRADE OF BRASHEAR, LA.-I herewith send the
amount of oysters and fish shipped from this port for the period of
eight months, from September 1, 1885, to Apri130, 1886:
Number.

Oysters, open ........... ............ ______ ...... -----------------------Oysters, in shell .. __ ..... __ ........ _.. ___ .. _.. __ .. __ ... _. _ .• _. _... __ ...

8,513,239
1, 799, i:H5

Total .. _._ .. __ ••.. _. __ . ___ ...... _... __ . _.. _. __ .. __ .... _. __ ..... _. 10, 313. 054

These oysters were shipped entirely by Wells, Fargo & Co.'s Express
per rail to Texas and California, and in addition about 2,000,000 were
shipped by steamers to Galvestou, in shell and open. They are taken
on the Gulf coast eastward of this port, and the business furnishes employment to a large number of owners of small luggers, most of which
are under 5 tons burden.
There have also been shipped from this port, in the time mentioned,
about 321,785 pounds of catfish, which are caught in the Atchafalaya
River, and adjacent bayous. [William T. Carrington, Collector of customs, Brashear, La., June 21, 1886.]
CODFISH ON 'fHE PACIFIC· COAST.*-Mr. James G. Swan, writing
from Port Townsend, Wash., on July 9,1886, states as follows: '''Ibis
summer there has been an abundance of true cod in Port Discovery Bay. One or two persons have pickled a few barrels, but many
tons have been thrown away for want of knowing how to dispose of
them. This year the cod taken here are of almost mature growth, and
next year they will spawn. I have made diligent inquiry among the
white fishermen and Indians, and fail to find that the cod taken this
season had any spawn. One fisherman told me that be caught a large
female cod last December full of spawn, but that this was the only one
be noticed. The fact tbat they have again come upon our coast here
is of much interest. They have been more plentiful this season than
at any other time since 1859-'60, when they were very abundant. The
next year none were t ~! ken. and the cod seemed to have disappeared
from our waters, and since then until recently only an occasional one
has been seen in the fish-markets of Victoria, B. C., and Port ~rowns
end."
*See also F. C. Bulletin for 1886, p. 131.
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List of ve8sels fmployed in the Potomac Rit·e1· fishn·ies from Ma1·ch 31 to May 31, 1886,
and belonging in the customs dist1·iot of Alexandria, Va.
[Furnished by B. H. Lambert, deputy collector, .June 18, 1886.]

I "'.
>:l"'
0~

;::1

Rig.

Name of vessel.

Home port.

Name of master.

Name of principal
fishing place.

a.I ·;].::Q)
o<D

~~

>:l<ll

~

.:r. T. Southard . . . . The Gums ...... .
Richard Raymond. Matta woman ... .
-Bell ............ ·.do ........... .
L. E. Headley ......... do .......... ..
Charles McKen- Quantico ........ .
ney.
James H. Beach, ... do .......... ..

Sloop ..
Scbr .. .
Do .. .
Do ..
Do ..
Do . ..

Richard J obnson ..... do ......... ..
Cba1les Kelly . . . . Wade's Bay .... .
Webb Maddux ...... do .......... ..
William Lacock . . Richland ....... .
- - McE.anghlin ..... do . .... .. .... .
Charles M. Simp· .... do ......... ..
son.
Ella L. Vetra..... Crisfield, Md ..... . John M. Todd . .. . . . do .......... .
Caroline . . . . . . . . . . Alexandria, Va .. . Peter Frances . . . . White Point .... .
Flora ............... do ............ .
S. Chase . .. . .. .. .. Crisfield, Md .... .. Aug~~\~:~~~~~: .. ~~d~i~- ?.r.~e-~: ~~:I
J. W. Brooks ...... Tappahanuock,Va. L ..J. Beatly....... Great Wicomico .
Lillian Frances... . .. . .. .. . .. . . ... . J. T. Rowe . ....... Deal's Island .. ..
Four Sisters . . . . . . Crisfield, Md ..... . N. W. Todd .. . .. .. Wicomico ...... .
Emma C. Berry.. New London, William 0. Cha:>- St.George'sl;;land
Conn.
Virginia . . . . . . . . . . Onancock, Va .... . ~JSimpson ......... do...... . .. .
Charles Lewis . . . . Alexandria, Va . . . J. H. Beach ....... Hollowing Point .
Margaret Ella ....... . do ........... .. James Hall ........... do .......... ..
Leading Breeze ... Crisfield, Mel .... .. -Savage ....... White House ... .
Leona ........... .. .. . do . ........... . John W. Todd ... .. .. . do ........... .
Zareta . • . .. . .. .. .. . . . do ............ . William Dashield. Mattox Creek .. .
Dove ............. Tappahannock,Va. L.J. Rowe....... Chapman's Point.
Thomas E. Parks ................... .. Joe Arnold . .. . .. . W a s h in g t o n
Reach.
Mary Ellen...... . Town Creek, Md.. -Poe . .. .. .. .. . St. Mary's, Md ..
CarrieP.Gambrill.~--- --- .............. !Benjamin Lewis .. ! Chapman's Point.

Daniel Sheets..... Alexandria, Va .. .
.Jeanette .............. do . ........... .
Empire . . . . . . . . . . . Georgetown, D. C.
Discovery ...... . . Tappahannoo·k,Va.
Cora L. McKcn· .A.lexaudria., Va ...
nE>y.
Do ... Azalia H. Peart ...... do ............ .

Do ...
Do ...
Do ...
Do ...
Do . ..
Do ...
Do ..
Sloop . .
Schr ..
Do ...
Do ...
Do .. .
Do .. .
Do .. .
Do .. .
Do .. .
Do ...
Sloop ..
Schr ...

Belvidere . . . . . . .. . . . . do ..... _...... .
Annie Gibson ....... . do ........... ..
Miami. ............... do ............ .
Kitty Ann .......... do ........... ..
Henry F. Adams. Crisfield, Md ..... .
William L. Ellis .................... ..

I

~j

I
I

o.::
f;"'

~~

SS

Sloop . .
Schr ..
Do.. .
no ...
Do ...

""'.-o

....,.-o

>:l.-o

- --

2 1
2
2
3
3

10.21
11.73
9.10
18.93
21.69

2

10.77
16.05
21.86
27.69
8. 86
5. 00

19.18

Jr.

3
3
3
2

~I
2
3
3
2
2
3

]0. 07
14.34
13.71
15.22
47.74
5. 00
12.47
15.76

2
3
3
3
2
2
3
2

5. 47
22.26
16.19
26.29
8.83
9. 69
17.22
5. 00

3
2
3

17.74

13.61

-457.70
Lizzi~::~~~-: :::: .~~~~~~~~i~: -~~-~ ~: .~~~~~ -~~i~~-~ ~ ~ ~ ~ ~ . ~~~. ~~~~: ~ ~ ~ ~ ~ -78

Number of shad sold in Alexandria, season of 1886 .•.••. .... ...... .................. .... ... .
34,847
N urnber of herring sold in Alexandria, season of 1886....... . . . . .. • . . . • • • • • . • • • . • • • • . • • • . • • • • 3, 979, 324

vVHERE ROCKFISH BREED.-Mr. William N. Habersham, writing
from Savannah, Ga., on April 8, 1886, says: ''The rockfish breed here
during the spring at the heads of all our rivers. The young, 2 or 3
inches long, are caught in nets while casting for shrimps and hardbacks. In the interior, at a place where the road crosses the headwaters of a shallow stream emptying into the Ogeechee Hiver, after a
rainfall I bave seen rock of 20, 30, and even 40 pounds wriggling their
way through .to a lagoon beyond, exposing parts of their bodies at
times, and being beaten with sticks and clubbed while they were pushing their way over the road. During the summer I live near a small
salt-water river-the Vernon-that empties into Ossabaw Sound, and
the rock go up to its headwaters among the lagoons and swamps in
the winter and spring, and their young are always found on the, shores
when casting for prawns."

BULLETIN OF THE UNITED STATES FISH COMMISSION.

143

In a later letter, dated May 22, 1886, Mr. Habersham adds: "The
rockfish breed at least as far north as Canada, as in the Province of
New Brunswick they abound on the North Shore from Shediac to Dalhousie, and are found in the Restigouche, Saint John, and Miramichi
Rivers, where I knew them O\er thirty years ago. The young rock,
from 4 to 6 inches long, are there taken in the smelt bag-net~, which
taking is hastening their extermination. They spawn there in the
rivers about the last of .1\iay, and run to sea after spawning, returning
about September 1, and remaining in fresh water until after spawning
again the following ~pring. They visit the harbor of Bathurst, on an
arm of the Bay of Chaleurs, apparently in pursuit of the sand-launce,
stopping only a few weeks, but not spawning there, as they prefer sluggish water. In addition to my own knowledge of the subject., what I
have said about rockfish in Canada is confirmed by Mr. William H. V enning, inspector of fisheries in New Brunswick."
BILL TO PROTECT THE FREEDOM OF COMMEROIAL IN'l.'ERCOURSE.*-

Be it enacted by the Senate and House of Representatives of the United
States of America in Congress assembled, That whenever the President
shall be satisfied that .American vessels are denied the privilege of
purchasing Rupp1ies or bait, or any other commercial privilege, in any
port or ports of any foreign country, be may, by proclamation, -prohibit
the vessels of such country, or of any designated district, port, colony,
Dr dependency thereof, or any class of such vessels, from entering
American ports, or from exercising such commercial privileges therein as
he may in such proclamation define, for such period as be may prescribe;
and on and after the date named in such proclamation for it to take
effect, if the master, officer, or agent of any such vessel of such foreign
-country excluded by said proclamation from the exercise of any commercial privileges shall do any act prohibited by said proclamation, in
the ports, harbors, or waters of the United States, for or on account of
such vessel, such vessel and its rigging, tackle, furniture, and boats,
and all the goods on board, shall be liable to seizure and to forfeiture
to the United States; and any person opposing any officer of the
United States in the enforcement of this act, or aiding and abetting
any other person in such opposition, shall forfeit eight hundred dollars,
and shall be guilty of a misdemeanor, and, upon ~onviction, shall be
liable to imprisonnrent for a term not exceeding two years.
A VESSEL STRUCK FOUR TIMES BY A SWORDFISH.- Mr. W. A. Wil~ox, writing from Gloucester, Mass., on .August 7, 1886, says:
"The schooner Volunteer, of Gloucester, arrived on .August 3 from a
mack('rel trip of several weeks in the neighborhood of Block Island.
Capt. Robert Smith reports that on June 15 he was 2 miles west of
Block Island at 4 p. m., when the vessel received a se\ere shock, much
*This bill (H. R. 9210) was in t roduced in the House of Representatives by Mr. R.
T. Davis, of Massachusetts, on June 7, 1Bb6, and referred to the Committee on Com"
merce. It was reported back July 17, and ordered to be printed.
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as if it had struck upon a rock. At the time they were almost becalmed.
On looking over the vessel's side a large swordfish was seen, which
repeatedly struck the vessel with great force. A boat was quickly
manned, and a harpoon soon finished the fish. On taking it on board
it was found that the entire sword was gone, taking away the upper
jaw and both eyes. The fish weighed 300 pounds.
"On arriving at Gloucester the Volunteer went on the marine railway, when the work of the swordfish was soon found. Six feet from
the stem, near the top of the keel, within a space of 10 inches by 6, thesword had penetrated and broken off four times, even with the face of
the keel, four pieces of the sword being deeply imbedded in the wood.
The carpenters dug out one small piece, but the others are still imbedded in the keel. The distance between the centers of the two extreme boles is just 10 inches. That a swordfish should repeatedly run·
its br·oken sword into the keel of a vessel seems very strange, but such
is the fact."
GROWTH OF CARP.-Mr. J. Luther Bowers, writing from Berryville,.
Va., August 13, 1886, states that he received from the U. S. Fish Commission some carp weighing about 1 ounce apiece, on March 25, last,.
and that on August 12 he caught six of them, which together weighed
10 pounds, being an average of 26tr ounces to each fish. The time from
being placed in the pond to being caught was one hundred and thirtynine days, and as they averaged an increase of 25~ ounces, each fish
must have gained on the average 1 ounce in about five and one-half
days. These carp on being eaten were foun~ to be of excellent :flavor.
SUCCESS WITH TROUT AND SALMON.-Dr. 0. H. Barbour writes from:
Rutland, Vt., on September 15, 1886, saying: "The lake that I stocked
with 800,000 trout and 20,000 landlocked salmon which I received from
the U.S. Fish Commission, is a success. Salmon are taken there weighing 6i pounds."
GAFF-TOPSAIL CATFISH TAKEN IN NARRAGANSETT BAY.-Mr.GeorgeA. Lewis, writing from Wickford, R. I., August 31, 1886, says: ''There ,
have been thus far three gaff-topsail catfish caught near here this season. They were about 15 inches long, and agreed with the description•
and plate given in the quarto History of Aquatic Animals, by means
. of which they were identified."
POISONOUS EFFECTS OF SEWAGE ON FISH.-Messrs. C. Weigett, 0.
Sacre, and L. Schwab have investigated the effects on fisheries and fishculture of sewage and industrial waste waters, and find them very
damaging. Chloride of lime, 0.04 to 0.005 per cent chlorine, exerted an
immediatel~r deadly action upon tench, while trout and salmon perished
in the presence of 0.0008 per cent of chlorine. One per cent of hydrochloric acid. kills tench aml trout. Iron and alum act as t;peci:fi.c poisons.
upon fishes. Solution of caustic lime has an exceedingly violent effect
upon them. Sodium sulphide, 0.1 per cent was endured by tench for30 minutes. rPopular Science Monthly, September, 1886, p. 719],
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FISH.*

By Dr. P. P ANCRITIUS.

At the request of the Fishery Association of East and West Prussia
I commenced a series of anatomical and physiological observations of
the alimentary canal and the digestion of our fish, which will not he
finished for some time, but concerning which I am able ~o make a preliminary report. Any experiments in feeding made on the basis of
my results, will of course have to be made only in suitably arranged
ponds, as in the narrow tanks at my disposal the fish live under too unnatural conditions to draw definite con elusions as to the influence of
food on the increase of size and weight.
The alimentary canal of fish begins in the mouth, which is more or
less furnished with teeth, to which is joined a wide throat with folds
running lengthwise. The throat leads into a cylindrical tube, sometimes straight, and sometimes more or less twisted, which opens at the
anus. In the lampreys the entire alimentary canal is of an even, cylindrical form, and entirely straight; in some fish it is somewhat twisted,
but no distinction can be recognized between the stomach and the intestinal canal; while in other fish the stomach may easily be recognized
as bag-like or at least as a considerably widened portion of that canal.
A microscopic examination of the mucous mem b1·ane, which lines the
entire alimentary canal, shows that in a large group of .fish, to which
among the rest the carp belong, the stomach is wanting, so that the
intestinal canal commences at the throat. It i~ a characteristic feature
of the stomach of fish, as well as of warm-blooded animals, that its mucous membrane possesses pepsin glands. These glands secrete a ferment (pepsin) which, together with a free acid produced by the glands
of the mucous membrane, digest's albuminous matter, that is to say,
dissolves it and makes it fit to be received in the organism of fish. The
pepsin of fish is distinguished from that of the mammals by the circums~nce that even at a temperature far below 15o C. [590 Fahr.] it possesses an intensely digestive power, which is considerably increased by
raising the temperature to 400 [1040 F.], while it is entirely de~troyed
if the temperature is lowered to zero [320 F.]. In fish which possess a
stomach the mucous membrane of the entire intestinal canal connected
with it shows no digestive faculties, but serves only to absorb the albuminous matter dissolved by the gastric juice. The gall secreted from
*"Ueber Nalwnng und Verdauung unserer Fische." From Berichte des Fischerei- Ve1·ein&
1885-'86, No.2; Konigsberg, October, 1865. Trans.J.ated from the German by HERMAN JACOBSON .

'l" Provinzen Ost- und Westpreussen;

Bull. U.S. F. C., 86--10
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the liver, however, g.oes into the intestinal canal, as well as does a juice
secreted by the pancreas and the appendages of the mecum. Both the
pancreas and the appendages of the crecum are wanting in many fish.
The appendages referred to, which in varying number are attached to
the front part of the intestinal canal (3 in the perch, 19 to 150 in the salmonoids, and upwards of 200 in the mackerel), are often connected into
a glandular mass by a loose tissue.
The gall-bladder does not digest albuminous matter, but contains a
so-called "diastatic" ·ferment which transforms soaked starch to sugar,
and thus renders it fit to be received in the organism. The liquids
secreted by the pancreas and the appendages of the crecum react in a
neutral or alkalic manner, digest albumen, and to a limitetl extent possess
the faculty of transforming soaked starch to sugar. Like the gall-bladder they also possess the faculty of changing fatty substances to an
emulsion, and thus preparing them for absorption by the intestinal
canal.
Matters are very different in those fish which have no stomach, for
instance, in the carp and bleak. Here the entire intestinal canal, from
the throat to ·the anus (though to a much greater extent in the front
than in the back part), secretes a liquid, which in its effect resembles
that secreted by the pancreas, and which therefore digests both albuminous matter and soaked starch, as well as fatty substances. These
fish have no appendages to the crecum, but the liver pours a considerable quantity of gall into the intestinal canal, immediately back of the
throat. These fish, therefore, are capable of digesting albuminous matter, carbohydrates, and fatty substances.
It is well known that fish do not masticate their food, as the teeth of
predatory fish serve only to take hold of and to retain food. Even in
those fish which possess strong teeth, worms and the larvre of insects are
only squeezed somewhat. Nor do fish envelop their food in saliva while
in the mouth, as is done by mammals, as fish have no salivary glands .
.Although t,h e food, therefore, reaches the alimentary canal without
any preparation favoring digestion, the alimentary canal in the majority
of our fish is comparatively short. While in the cat, for instance, it is 3_
times the length of the body, in man 6 times, in the horse 12 times, and
in the goat even 26 times, we find that, according to numerous measurements, the proportion of the length of the body and the length of the
alimentary canal. is in the pike, bake, whiting, and tench, as 1 : 1 ; in
the bass, perch, and eel it is as 3 : 2; in the crucian carp as 2 : 3; and
in the u·els, as 11 : 8. Only in a few species of fish does the length
of the alimentary canal exceed that of the body to any great extent.
A notable example is the lump-fish ( Oyclopterus lumpus) of the Baltic,
whose alimentary canal is from 6 to 10 times as long as the body.
The rapidity of digestion depends ,·ery much on the quantity of food
taken at one time. Small quantities are, of course, digested quicker
than large ones. If a pike swallows a fish half its own size, so that in
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the beginning the tail protrudes from the mouth, the head is, of course,
digested very soon; but gradually there is some delay, as the digestive
liquids are only secreted in limited quantity, and the dissolved substances can be absorbed only gradually. Pike are not suitable for
making observations relative to the time occupied by digestion, as they
are in the habit of throwing up very soon some of the prey which they
have swallowed; but I have made experiments with perch and hake
which were fed on worms.
A number of perch, measuring each about 15 centimeters [about 6
inches] in length, which had been kept on very short rations for some
time previous, were fed on worms, which they swallowed so greedily that
their bag-like stomachs were filled to their utmost capacity. In a perch
killed two hours later the food was found only
the stomach, the
gastric juices reacting in a strongly acid manner. After eight or ten
hours a portion of the worms had reached the front part of the intestinal
canal; but even after twenty or twenty-four hours the stomach was
still very full, while at the end of the intestinal canal balls of feces
were already forming; after sixty or seventy hours the stomach was
empty; and after one hundred and ten hours the front and middle parts
of the intestinal canal had likewise become empty, and only at the end
of the canal were there feces, and digestion might therefore be considered as finished.
In hake which had been well fed with worms, they evenly filled the
entire intestinal canal from the throat to the anus after twelve or fifteen
hours; but owing to the stronger secretion of gastric juice in the front
part of the intestinal canal, they had been better digested there than
in the lower part. This explains the observation that half-digested
particles of food frequently protrude from the anus of fish, and from it
the conclusion may be drawn that if fish are to be fed with the view to
fatten them it is better to give them moderate quantities of food at
frequent intervals, than to give them large quantities at longer inter
vals.
The carp-like fish are frequently termed herbivorous fish, in contra
distinction to predaceous fish. This term, as I have been taught bJ
numerous investigations, is entirely erroneous. While young fish of
all kinds, examined by me, were found to have eaten small crustaceans
and infusorians, the "intestinal canal of all fish of the carp kind, measuring more than a finger's length, always contained at all seasons larva,
of gnats, dragon-flies, day-flies, beetles, &c.
Large quantities of plants (green algm) I found regularly only in the
intestinal canal of Ohondrostoma nasus; but it remains to be examined
whether the algm or the large quantities of infusorlans and other diminutive animals adhering to them, form the principal food of this fish.
Uncooked starch flour was not digested by any of the fish which I
examined. Even when, after being stirred with water, it was injected
into the intestinal canal and remained there for days, the extracts of

in
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the digestive liquids produced in different ways did not in the slightest
change it; but when it was boiled or roasted it was easily changed to
sugar and thus rendered soluble. It is, therefore, evident that of the
seeds of some grasses growing in the water and the young shoots of
some aquatic plants, which are occasionally found in the intestinal canal
of carp, and of the grains of wheat, &c., which I discovered in some
:fish, and which Professor Fric found in large quantities in the stomach
of young salmon, it was not the starch which was digested, but the
small quantity of albumen, fat, and sugar contained in them.

:>0.-POISONOUS FISH.*

By Dr. OSCAR TYBRING.

It is well known that in many places, especially in the tropics, there
is a risk of eating :fish which are injurious to health and which may even
endanger life. Some :fish seem to be poisonous at certain seasons of the
year, while at others they are perfectly harmless. The spawning season
seems to be the one in which they are particularly dangerous. Some
fish are poisonous when caught in certain localities, while in others they
may be eaten without any bad result. In most :fish of this kind it is
not the meat which is poisonous, but the ent:r:ails, especially the. liver,
the roe, and the milt; sometimes the skin also is poisonous ; and finally .
there are some fish whose meat is poisonous. Certain kinds furnish a
perfectly harmless food if eaten as soon as they are taken out of the
water, but if they are allowed to lie only an hour their flesh spoils.
One cannot judge by the appearance of the :fish, for those that look
finest and most appetizing are frequently the ones that are poisonous;
while there are :fish which have a revolting appearance, but which are
harmless and good to eat.
In the East Indian and Australian waters the poisonous Meletta is
found in large numbers. It greatly resembles a herring, to which family
it belongs; it is 5 or 6 inches long, with a sharp, serrated belly, silvery
scales, and a bluish-green back. Foussagrive states as its principal
characteristic that it has no teeth, with the exception of a few very
small ones on the tongue. This fish is found especially near the Seychelles and near New Caledonia. It is always· poisonous; and when
eaten, causes vomiting, violent diarrhea, chills, a languid feeling, and
invariably pain and cramps, particularly in the legs; the symptoms,
therefore, resemble those of cholera. It is often caught with another
kind of Meletta which is not strictly poisonous, and which may be distinguished from the poisonous one by having larger scales. The poisonous
Meletta has a black snout and a black spot on the dorsal fin. Other"'' Gijtige Fiske." From the NorBk Fiskeritii/en(le, Bergen, Octqber,
:from the Danish by HERMAJ..~ J ACOBSO~ r
.

1885~
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wise these two kinds of fish cannot easily be distinguished one from the
other. The second kind of Meletta, or the tropical herring (Meletta
thrissa), is quite common on the coast of Brazil, in the West Indies, and
on the east coast of North America as far north as New York. It is
considered dangerous, especially during the spawning season, the roe
being its most poisonous part. From San Domingo cases have been
reported where people have died from eating this fish. Bornemann in
his medical work says that it is advisable to forbid the crews to eat
any fish of the sardine kind (to which family the Mefettas belong) in
the tropics, especially during the spawning season, an advice which
should be heeded, as mistakes may easily have fatal consequences.
From Japan we also ha>ve reports of poisoning by fish of a similar
kind, the Engraulis japonica. It is found in large numbers, especially
near Nagasaki, and is most dangerous during the time from July to
September. In the same locality the Enorantis japonica is also found,
which Foussagrive supposes to be the same fish as Meletta thrissa.
In the Brazilian and West Indian waters the Oara.nx fallax (belonging to the mackerel family) is found. In Havana it is called "jurel."
It may be distinguished from the Caranx car angus, which is common
throughout the entire tropical portion of the. Atlantic, by the following
marks: The harmless Oaranx has a black spot on the gill-covers, which
is wanting in the poisonous one. The poisonous Caranx also grows
larger, sometimes weighing as much as 25 pounds, while the other rarely
weighs more than 2 pounds; for which reason it is prohibited in Havana
to sell Oaranx weighing more than 2 pounds. The poisonous Oaranx
has scales on the neck, while the other has a bare neck. T·he poisonous
one has invariably twenty-two rays in the second dorsal fin. It is also
said that this fish is poisonous only when worms are found in its head;
this should, if true, also be considered as a distinguishing mark.
Another kind of mackerel ( Oaranx plumieri) is also found in the West
Indies, and is poisonous only in certain localities and at certain times;
but ~hen it is poisonous to a high degree. In the French West India
Islands it is called "coulirou," and the Spaniards call it "chi9aro."
Hornemann states that in Havana it is not considered poisonous, but
in Guadeloupe, where it is found in large quantities, and where it has
a very fine flavor, it sometimes happens that specimens of this fish are
caught which are so poisonous that they are used to poison rats. It
is said that these poisonous specimens may be distinguished by the
circumstance that their bones are red, which is not the case with the
harmless ones. It very much resembles the common mackerel, but is
shorter and thicker from belly to back.
The bonito also (Scomber pelamys), which belongs to the same family
and which is frequently very delicious as an article of food, under certain circumstances may be, if not poisonous, at any rate unwholesome
and hurtful. There have been instances 'wJJ.ere the eating of this fish
has caused colic and diarrhea, and an itch breaking out on the skin. In
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the Antilles the .T ynnus vulgaris is also considered dangerous; and in
the Mediterranean it is sometimes, but rarely, said to cause indigestion.
'rhe same is said also of Oybium cavalla.
In the West Indies the Sphyrmna becuna is found. It has a longt~tretched body (about 2 feet long), and a pointed head resembling that
of the pike, and sharp, lancet-shaped teeth, some of the front ones,
ooth in the upper and lower jaw, being larger than the others. It has
two dorsal fins, with a large space between them. Its meat is usually
wholesome; but sometimes, when it is presumed to have eaten poi&onous fish, it becomes very hurtful. It is said that the fact of its being
poisonous is shown by the teeth being black at the roots.
The Sphyrmna barrac'uda is much larger than the Sphyrmna becuna,
and sometimes becomes 15 feet long. It is found on the coast of Brazil,
in the Antilles, and the Bahamas; and is likewise poisonous at certain
times. This is the case when the teeth are black, the liver tastes bitter, and a black juice oozes out of the flesh when it is cut. In the port
of Rio Janeiro several men belonging to a French frigate were dangerously poisoned in 1862 by eating a fish which the natives called ca9ao
and which Royde Mericourt supposes to have been the Sphyrmna barracuda. This fish also becomes dangerous by attacking people whiie
bathing in the sea, and inflicting ugly wounds with its sharp teeth.
There is some uncertainty as regards the poisonous character of Diodon attinga, D. histrix, D. tigrinus, and Tetrodon ocellatus, T. sceleratus,
and T. maculatus; but it may be laid down as a rule that they should not
be eaten, as most of them are either poisonous or at any rate unwholesome. They may be recognized by not having any scales, but either
large thick spines or short thin pins all over the body. Some of these
fish can puff themselves up, and thus float on the water, belly upward.
They have a tooth in each jaw, each tooth having a deep furrow running lengthwise, so that it looks as if there were two teeth by the side
of each other. Some of these kinds of fish are found near Rio Janeiro,
and are considered very dangerous.
Near the Cape of Good Hope (Simon's Bay), the Tetrodon scelerat1..ts
or Geneion maculatum is found, which is frequently very ·poisonous.
It is also called "hoad-fish."
Among the Scarus family there are several which are poisonous.
They are distinguished by their beautiful colors, and are very common
in the tropics. Near Isle de France, in the Antilles, and also in China
and Japan, several poisonous species of this fish are found. Hornemann
states that in the Seychelles there are two kinds, one of which is poisonous, and may be recognized by having a deeply indented caudal fin,
while that of the harmless kind is hardly indented at all. Near Isle de
France the Scarus vetula is fouud; in the Antilles (Guadeloupe) the
Be lone caribma; and in China and Japan a kind of Lophius, resembling
the Lophius seti_qera; all of which are poisonous.
As regards sharks, which are also occasionally used as food, it may
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1Je said that their meat has not a very fine flavor, and is sometimes
very indigestible; otherwise it cannot be considered hurtful, and may
therefore be eaten with moderation.
The Murmna is sometimes unwholesome when it is very large (more
than 5 or 6 pounds), but it cannot strictly be termed poisonous.
In the ·Norwegian waters there are no poisonous fish, but it is well
known that the sting-bull may be dangerous if one happens to run the
pointed dorsal fin into the finger or any other part of the body. This
fish is found also in the Mediterranean and in some places in the tropics ; and seems to inflict more dangerous wounds there than in more
northern waters, sometimes even causing death in a very short time.
It is said in Norway that wounds produced by the fin of this fish may be
cured by its liver; the same result, however, would undoubtedly be
obtained if the wound was treated like any other poisonous wound.
There are several other kinds of fish which may cause dangerous or
painful wounds by the spines of their fins or gill-covers, such as some
of the varieties of the frog-fish, the sheat-fish, and the thorn-back.
It seems as if in all of the above-mentioned fish which are poisonous
in themselves that it is the same kind of poison that produces this result in all of them ; at least if we consider the symptoms following the
eating of these fish, which are the same in all cases. They consist in
diarrhea, vomiting, violent pain in the stomach, colic, and an exceedingly languid feeling, which may become as extreme as in cholera, and
is often accompanied by cramps, stiffness, chills, and extreme weakness,
leading to death. The symptoms, therefore, resemble those of the
cholera. But nothing definite is thus far known as to the kind of poison which has this effect, why it has this effect, and what causes the
variations of this effect.
This is certain, however, that there is every reason to exercise caution
in places where poisonous fish are found. At the Cape of Good Hope
every vessel which arrives is warned against poisonous fish. As regards
the treatment of cases of poisoning by fish, it should be the main object to remove the poison from the stomach as quickly as possible by
using emetics; and when weakness sets in, to use ether and alcoholics
to keep up strength. Opiates may also be used in cases of pain in the
stomach and cramps.
It would be very desirable if persons whose calling frequently takes
them to the tropics would aid in extending our knowledge of poisonous fish by bringing home specimens put up in alcohol, or -<:tt any
rate by noting the distinguishing marks of such fish and the places
where they are found, and by obtaining information on these points
from the natives. Information should also be sought regarding the
symptoms of poisoning, and especially as to the mode of treatment; for
it frequently happens that the natives of those countries where poisonous animals are found know the most effective remedies, which are
entirely unknown in other places.
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~1.-THE

HERRING FISKE KIES NEAR THE ISLE OF

MAN.~

By CARL SIMONSEN.

Near the Isle of Man, which lies in the Irish Sea, about 30 miles from
the coasts of England and Ireland, considerable herring fisheries are
carried on in July, August, and September. These fisheries are speciallyimportantonaccount of the quality of the herring which are caught
in these waters, and the careful way in which they are cured. "l\ianx
kippers" are, when smoked, an article much sought after in the English
fish-markets.
Herring of the same kind are caught on the coast of Ireland as early
as June; but later in the season they go into the Irish Sea and give
rise to enormous fisheries, especially on the west coast of the Isle of
Man. As regards quality, these herring exceed every kind of Scandinavian herring. In proportion to the size of the body, these herring
have a small head, and are· exceedingly fat and of a delicious flavor.
Their length is about 10 or 11 inches. Some of them weigh three-quarters of a pou'nd each.
The town of Peel, on the west coast of the island, may be said to have
originated and been built up by the herring fisheries. When we take
into consideration that the population of Peel is only 4,000, of which
2,000 serve on the fishing fleet, we see that the fisheries are very important to its population. Peel possesses about 250 large fishing
smacks, with a total value of 2,000,000 crowns [$536,000]. As a general rule the captain has a share in the vessel, while the crew (usually
seven or eight men) receive fixed wages and a certain percentage of the
fish caught. The other shares are held by the fish-dealers in the Isle
of l\ian or in England, and yield a good dividend. The town has two
ship-yards, and two net-factories. The construction of the vessels differs somewhat from that of the Danish, principally by their sharp perpendicular bows, and by the circumstance that they draw 2. or 3 feet
more water than the Danish vessels. Besides the fishing fleet belonging to Peel, there congregate here during the season, fishing vessels
from Ireland, Scotland, and Cornwall, so that a fleet of more than 300
vessels is employed in these fisheries. I have several times gone out
on one pf these vessels, which usually leave the harbor some time in
the afternoon and sail in a northwesterly direction to the :fishing places)
·which are about from 7 to JO miles out at sea; some vessels, however
go still farther out. The nets are cast immediately after sundown, and
in no case sooner.
The :fishermen do not select any special point for casting their nets,
* "Sildefisket 'l.'ed Oen Man." From the Danish Fiskeritidende, Copenhagen, Septem·
ber l, 1885. Translated from the Danish by HERMAN JACOBSON.
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and no investigation is ever made to see whether there are herring in
such a place or not. This will be seen in the morning. Each boat has
from fifteen to twenty nets. Each net is 50 fathoms long, and the
entire chain of nets extends for a considerable distance. The width of
the meshes is 1 inch. The depth of the net is 45 feet; but its upper
edge is, by the line leading to the floats, sunk 24 feet below the surface
of the water. No sinkers are employed. Each net has five floats. As
such the Manx fishermen generally use dog-skins or sheep-skins; and
if these cannot be obtained in sufficient number, corks are used for
alternate floats. A heavier line runs along the upper edge of the net,
and the lines holding the floats are tied to it. After the net has been
set, the vessel take~ up a position near its end, having the top and the
bottom line on board; and then the herring are at liberty to rush into
the net as fast as they can. A watch is set on board, and the rest of
the crew go to bed.
Each vessel has an engine for hauling in the net. At 2 a.m. the fire
is started in this engine, and at the first break of dawn the fishermen
begin to haul in the net with the fish. The heavy line running along
the upper edge of the net, called'' false back," is drawn in by the engine,
and at the same time raises the net and drives the vessel forward
along its side. It i~ a pretty sight when the herring, glittering in the
rays of the morning sun, are drawn on board. If the catch is good, the
net is hauled on board as fast as possible, and the herring are "taken
out later; but if only a few fish have been caught, the nets are immediately put in order for next morning's haul, the sails are set, and the
homeward voyage is begun.
The quantity of fish caught, of course, varies greatly. Some vessels
catch as much as 100 cubic feet in one night, while others, during the
same time, catch only a few hundred fish. Fifty cubic feet is considered
a good catch. When the fishing fleet returns to the harbor, about 6 or
7 a. m., everything is ready for the sale of the fish. The English firms
which during the season do business on the island are all represented
by their agents. The sale is by auction, the larger share-holders in- .
sisting on this mode of selling, which is the most satisfactory to all
parties concerned.
A sample of the fish caught by one boat is shown, and the quantity is
announced, whereupon the bidding commences. The fish are sold by the
mease, a mease containing about five hundred fish. Each hundred has
forty-two lots at three fish each, so that a hundred is in reality one hundred and twenty-six.
The price of the mease varies considerably, and depends of course on
the catch made during the day, on the quality of the fish, and the condition of the market. The lowest price per mease during this season
was 9 shillings, and the highest 30 shillj.ngs. The average price for a
good article is about 20 shillings. Generally some salt is immediately
sprinkled over the fish, especially during warm weather. In Peel itself
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there is only one smoke-house, owned by the firm of Kelsall Brothers.
The other smoke-houses are in Douglas, a town on the east coast of the
island, whence there is daily communication with Liverpool by steamer.
The herring are conveyed across the island by wagons. T.h e Messrs.
Kelsall employ in their smoke-house twenty-four girls and ten men.
The girls all come from the eastern part of England, and generally find
employment in the smoke-house all the year round. Their wages are
16 shillings per week.
After the herring have been cleaned, and have lain in brine for an
hour, they are exposed to a strong smoke for about four ·hours, there
being a constant current of air through the oven. After having undergone this treatment, they are prepared as ''kippers," for those markets
which the Isle of Man principally supplies, namely, Liverpool and Manchester. The reason why the exportation of fish is limited to the north
of England is this, that only firms from that part are represented on
the island, and that these markets buy up all that the smoke-houses
can produce. It may be stated here that "kippers" intended for
markets in the south of England, especially London, must be smoked
more strongly and have a higher color than is liked in the middle
counties. The north of England, especially Liverpool and Manchester,
prefer "kippers" of a light color, such as four hours' smoking will produce.
"Kippers" are of course cooked before they are eaten, and are then
very delicious. After the fish have ·undergone the smoking process
and have cooled off, they are packed in ·small boxes, 5 dozen in each,
the belly downward. When the fish are of fine quality, such a box
weighs about 17 pounds. The lid of the box is stamped with the coat of
arms of the Isle of Man, and this stamp is a sufficient recommendation.
If the buyer desires a good quality of fish, he buys Manx "kippers,"
although·they are always higher priced than any other fish. He does not
open the box, as is always done with Scotch'' kippers." The stamp on
the lid of the box is a sufficient guarantee for the good quality of the
article. The price of Manx "kippers" varies between 5 and 6 shillings
a box, while Scotch "kippers," only when there is a lack of Manx "kippers," will bring 4~ or 5 shillings a box. The Kelsall Brothers during
the last month cured on an average 80 mease per day, that is, about
800 boxes, or 42,000 herring per day. But this is by no means the largest number of fish which this firm can turn out, as they possess seven
ovens; and ·to produce the above-mentioned quantity they employ
only three. The cause of this small production is this, that they do not
sell a single box on commission, but regulate their production entirely
by what their wholesale houses can sell in the Liverpool and Manchester
markets. "Kippers" all through the season (which begins in spring
near the coast of Scotland, and ends in December near Yarmouth
on the east coast of England) are the principal smoked fish in the
English fish-markets. These fish, which form a favorite article of food
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in nearly every English household, have an exceedingly fine flavor, and
cause an agreeable break in the monotony of the English table with its
many meats. In Denmark there are hardly any ~Smoke-houses which
treat herring as "kippers" on the English plan. But it is certain that
this method will soon be introduced, and doubtless with good results.

a2.-CRAD FISHERIES PROPOSED IN DENMARK.*

Crabs are very common in the Cattegat, and still more so in the North
Sea. One cannot pass a place on the shore where lobster fisheries are
barried on without seeing the broken shells and claws of large crabs.
But it is a rare occurrence for a fisherman to take any of these crabs
home and cook and eat them. One very rarely sees crabs offered for
sale in Denmark; and it is a very unusual occurrence to see any one eat
such an ''ugly" animal.
This is to be regretted, because crabs have a fine flavor, and contain,
comparatively speaking, a good deal of food, if one only understands bow
to get at it, which is not very difficult. All that is needed is to remove
the shell and take out all the soft parts and all the ineat, all of which
can be eaten, and which, in order to form a savory dish, needs only the
same condiments as are used for lobsters. The claws also contain good
meat; and on the whole it must be said that the crab is a better and
·more easily digested article of food than the lobster. It contains much
more food-matter than is generally thought; and a good-sized crab
almost fills a plate. It can therefore be imagined what a crab contains
which, as is frequently the case, weighs several pounds. As a general
rule it may be said that a crab which measures 4 inches across the back
contains one-fourth of a pound of meat.
I tis to be regretted that crabs do not yield any income to our fishermen~
for the simple reason that they find no sale for them. There are plenty
of crabs, a great many more than the fishermen care for; and as a general rule the lobster fishers catch ten crabs to every lobster. When
the lobster-ring or lobster-pot. is taken out of the water, and the fishermen find that crabs, which are worthless to him, take up the room and
have eaten up the bait, he gets angry, and frequently gives vent to his
feelings by crushing the cra,bs against the side of the boat. This would
be different if crabs were of profit to the fishermen; but it inust be remembered that it is not the fishermen alone who cling to old customs
and prejudices. The crab is never mentioned on any Danish bill-of-fare,
and there is, therefore, no demand for them, and crab fisheries are consequently not carried on.
All this would be different, if crabs could be exported. We think that

it" Taskekrabben." From the DaniRh Fiskeritidende, Copenhagen, September 22, 1885.
Translated from the Danish oy HERMAN JACOBSON.
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this is possible, if a proper method of transporting them could be found.
It is maintained, but whether justly or not we do not know, that out of

the water the crab cannot be kept alive as long as the lobster. If this
should be the case, it is probable that some other method of transporting crabs co~ld be found; if not raw, they could possibly be transported
cooked.
Our hope in seeing our crabs made an article of commerce is based on
the fact that crabs bring a high price in England. In London large
quantities of crabs are offered for sale, and they may be seen in many
stalls on the Strand, Fleet street, &c., where lobster salad and crab
sal~d are favorite djshes·. In the London markets last summer [1885]
the price of crabs varied from 8 cents to 90 cents apiece, . while the
average price was about 40 cents. Such figures ought to furnish a satisfactory answer to the question, whether our crabs are too good an article to be left lying on the sea-shore, all the more as our fishermen incidentally catch ten times more crabs than lobsters, which represent a
considerable income in our fisheries.
There is therefore every reason to urge our fish-dealers to take up
this matter. Attempts should be made to export crabs. Even if they
were to bring a much lower price than is paid for them in the London
fish-market, these fisheries would yield some profit; and we are convinced that our fishermen would be well satisfied, if they could sell crabs
at a low price. But our fish-dealers should also endeavor to introduce
crabs in our domestic fish-markets. The Danish public might possibly
be induced to entertain a better idea of crabs, if it learns what prices
are paid for them in London.

53.-UA..RP UULTURE IN SWEDEN.*

By FILIP TRYBOlli.

Carp culture has of late years made considerable progress in Sweden,
after the old carp ·ponds had been allowed to lie idle for a long time, as
is unfortunately still the case in many parts of Denmark. Carp culture
was again taken up in 1879, when C. Wendt, a landed proprietor, who
was familiar with it from his German home, commenced carp culture on
a large scale and according to a rational method, on his property Gustafsberg, near Perstorp. His land comprises several small lakes, which
are very well adapted to carp culture, as they can be laid entirely dry
and again be filled with water. The gentle valleys on his property
have mostly an otherwise worthless peat and swamp soil, where, by means
of dikes, ponds can easily be formed. These ponds are amply supplied
with water from marshes lying on higher ground, at least under the
usual conditions of rain.
* " Om Karpeavl i Sverige." From the Danish Fiskeritidende, Copenhagen,
ber 29, 1885. Translated from the Danish by HERMAN JACOBSON.
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The first year he used about 12 acres of land [4 tonder; and 1 tonde=
about 3 acres] for carp ponds. From. sixteen female and ten male carp,
which he obtained from Denmark, he raised one hundred thousand carp,
sufficient to stock an area of about 1,200 acres. In the north of Germany, Denmark, and the south of Sweden, carp are ready to spawn in
the third or fourth year, and weigh at that time from 2 to 4 pounds.
Each female contains about one hundred thousand eggs, but of course
not all of these become young fish.
The ponds for .the young try are not made very large, about from 1 acre
to a few acres in extent. They should have very fiat banks, and have
shallow water throughout, from 1 to a few feet deep; if the water is
deeper it is heated too slowly, the carp spawn too late in the season, the
eggs are hatched very slowly, and the development of the young fish
does not progress fast enough. The fish do not only become thinner and
more slender during the first summer, but even later their growth will
be retarded. In Germany the opinion is held that carp do not like to
spawn until the water has a temperature of 17.50 U. [about 63° F.], and
some people even maintain that the temperature of the water should be
from 22.50 to ~5o C. [about 750 F.].
Near Gustafsberg the spawning season has often set in during the
last half of May, and the young carp have been hatched in as short a
time as six days; but when the weather was cold it has taken ten or more
days. A warm spring and a mild autumn are of the greatest importance
for carp culture. Mr. Wendt states that carp do not grow at all when
the temperature of the water falls below 90 C. [about 480 F.], while their
growth progresses in proportion as the warmth increases. The period
of growth is, even in Germany, limited to five months, and it has been
calculated that in May it is 13 per cent of the growth of the entire summer, in June 31 per cent, in July 34, in August 18, and in September 4
per cent. If the spring is warm, the growth is not only eomparatively
greater in May, but also greater throughout the entire year, as the young
fry can then during the summer far better derive all the possible benefit
from their food. Attempts have therefore been made in Germany, and
with considerable success, to cause carp to spawn earlier than usual by
heating the water, so that they spawn as early as March. One spring
Mr. Wendt placed glass frames over a portion of his pond which contained young fry, but this experiment was not successful.
The ponds for the young fry (as it is ad·dsable to have several of them),
as well as the ponds for the growing fish, should be kept dry previous
to the time when carp are to be placed in them. This method has several advantages. Thus, the water gets warm sooner in a pond which
has lain dry. Von dem Borne observed that while the temperature in
such ponds was, in the middle of May, 200 C. [680 F.], it was in others
where the water had stood for some time, only 17.5° C. [63° F.]. The
consequence was a full month's difference in the spawning time, and
:JDOreover the young fry in the first-mentioned ponds were much more
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numerous. These ponds · produce a much larger quantity of small
. crustaceans, which are the fav()rite food of young carp. If the ponds
lie dry for some time, a large number of injurious insects ami other animals which eat roe and young fish are destroyed.
In an area of about 18 acres, one hundred thousand young fish are
placed. After about four weeks they are again placed in suitable ponds,
each 3 acres receiving about five hundred and twenty-five fish, and when
late in autumn the young fish are caught for the third time, about 70
or 72 per cent of them are left, weighing one-quarter of a pound and
more apiece. If at the first transfer only from one hundred and fifty
to two hundred and fifty carp per tonde are placed in the water (as is
done in Austrian Silesia), the carp win weigh about a pound apiece at
the end of the first summer.
At Gustafs.berg the young carp (one year old) have of late years been
transferred once during the summer, namely, in July. All the ponds
have ditches or furrows, which meet in a large hole inside the dike, near
its lower part, so that the fish may congregate there and can easily be
caught when the water is let off. From 75 to 95 per cent of the transferred fish could be caught in autumn, if care was taken to protect the
fish against their enemies. In 1882 Mr. Wendt set out two hundred
and fifty one year's fish per 3 acres. In the autumn of the second year
these fish had. an average weight of nearly a pound, while some weighed
1~ pounds apiece; of fish that were a year older he set out one hundred,
and of those that were still a year older (which were in their fourth
summer), he put out from forty-eight to seventy-five in an area of 3
acres. It takes, however, the experience of many years to decide how
many fish of the different ages must be placed in ponds of a certain
character and size. Above everythingelse regard must be had to the
nature of the bottom and the water. A barren bottom, where plants
and small animals cannot live, is just as little adapted to a carp pond
as cold spring-water. As a general rule several small ponds can support more fish than one large pond of the same extent, for in the smaller
ponds the fish get a larger amount of shallow and warmer water. Formerly several times more fish were placed in the ponds than is done
now. The result as regards weight was the same; but the economical
advantage was less than now, because a small number of large fish
will fetch a higher price than several small fish having the same combined weight . .
Under the conditions referred to above, the fish in 1\'Ir. Wendt's ponds
reach a weight of 22- to 4 pounds during the fourth autumn, some fish
occasionally reaching a weight of 5 or 6 pounds. In a less favorable
year when many carp of the above-mentioned age have not reached a
w~ight of 2~ pounds, they are set out in the ponds anew, so as to have
another summer for growing. As a general rule, however, the fourth
year is the one during which the Gnstafsberg carp become salable. In
Prussian Silesia carp reach a weight of 2 to 4 pounds when two and one-
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half years old. The ponds are distributed in the following manner:
From 12 to 15 acres are assigned to the young fry; 12 to 15 per cent of
their entire water-area contains one-year-old carp; 18 to 25 per cent
two-year-old carp; and in the .remaining portion the three-year-old fish
are kept, and in some years a few four-year-old fish, that is, those which
had not yet reached the necessary size when three and one-half years
old. .A. certain water area is set aside for wintering fish; and the p~:mds
used for this purpose should be 7 feet deep, and if possible should be
traversed by some running water containing air. Spring-water is well
adapted to these ponds, because it does not freeze in winter.
The salable carp are, at Gustafsberg, placed in good-sized boxes with
slat sides, which are set in a brook with a rapid current and clear water.
Thus the fish can easily be got at when they are to be sold. In the
brook-water they also very soon lose the peat or mud taste which they
have when taken out of the ponds.
Late in autumn, in winter, and early in spring, carp do not, as a
general rule, eat anything, nor do they grow.
Mr. Wendt has, at present, sixty-four carp ponds, covering an area
of about 2,700 acres. The largest are lakes which have been laid dry.
The average expense per annum is about 60 crowns [$16.08] per 3 acr•"s,
and sometimes it is even a little higher.
During the last two years from 30,000 to 45,000 pounds of carp have
been sold from Gustafsberg. Some of them are sent to Stockholm and
Copenhagen, where they bring 75 ore [20 cents] per pound. But the
principal market for these carp is Lubeck, Germany, where 60 to 67 ore
[about 16 cents] is paid per pound. The cost of transporting carp from
Gustafsberg to Stockholm is about 8 ore, and to I.Jubeck 5 ore per pound,
if the carp are shipped alive in casks filled with water. Supposing
that the price of carp at Gustafsberg was 50 ore [13.8 cents J per pound,
these carp ponds have nevertheless yielded an income of 15,000 to
22,500 crowns [$4,020 to $6,030] in two years, or a gross revenue of
from 20 to 30 crowns [$5.36 Lo $8.04] per 3 acres. Mr. Wendt calculates
that there is on an average an increase of 100 pounds per year, for
every 3 acres. If aU the ponds were :filled with water every year and
if this calculation remains correct, the gross receipts would be much
higher. In Holstein people count on a net income of 27 crowns [$7.13]
per 3 acres from carp ponds. For most of the carp ponds near Reinfeld,
in Holstein, 85 crowns [$22.78] were paid per 3 acres during the years
1874 to 1884, when the price of carp was very high; but these ponds
are particularly fine and very productive. For the large ponds near
Peitz, in Lusatia (9,000 acres in extent), a rent of 48,000 crowns [$12,864]
per annum was paid; that is, 16 crowns [$4.28] per 3 acres-the gro"-S
receipts from which were 43.20 crowns [$11.57] per 3 acres.
It is not easy to make any calculations as to the exact profit whj.c~h
will be derived from carp ponds; since, as in farming, there are years
of failure and disappointed hopes.
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During the pond fisheries early in November Mr. Wendt sold oneyear-old fish at 10 crowns [$2.68] per hundred. Some of these fish
were bought by persons from the provinces of Wermland, Vestergottland, &c. Whether carp culture north of Scania will pay, is a question
which cannot as yet be answered. In· such provinces as Smaland and
Wermland the growth would probably be too slow. It is quite probable that in a more northerly latitude than Scania the carp would gradually degenerate and become smaller. On a large scale it will hardly
pay north of Scania, hut experiments on a small scale may be recommended. Farther inland, where there is still a considerable supply of
other fresh-water fish, the price of carp could not for any length of time
be kept at the height of the German prices, and the transportation
would cost more than from Scania. Locations should be chosen where
the cost of construction js small, and which otherwise are of little or no
value. In many respects it would be desirable that north of Scania
attempts should be made to cultivate carp on a small scale, in ponds
the construction of which would involve but little expense, and where
the carp could either be used for home consumption or find a ready sale.
In Germany much bas recently been said and written in favor of planting large masses of young carp in peat-bogs, marl-pits, lakesy and rivers
with a slow cunent, iu the brackish water near the mouths of rivers,
and in sheltered inlets of the sea. Experiments made in Berlin by Dr.
Petri, at public expense, have shown that the saltness of the water in
an aquarium, where carp, tench, goldfish, and eels were kept, could
gradually be increased to 2-! per cent without injurious influence on
these fish, which remained in this water for more than half a year.
In Sweden the carp is said to have been introduced in 1560, and has
since that time been cultivated on many farms in Scania. Linne states
in his Skfl,nslra Resa (Journey through Scania) that in 1749 there were
near Marsvinsholm 40 carp ponds, and that these were the largest and
most important in the Kingdom. Formerly their number was much
larger. It is hardly to be supposed that these ponds were as large as
those at the preseut time in Germany or iu Scania, nor is it probable
that carp culture in the Scanian ponds was carried on then as rationally
as it is now. In some ponds crucians were kept, and in others carp; in
the ponds near Larkesholm-at least in one of them-the carp were
allowed to stay from four to five years.
Linne does not state that these fish were kept in separate ponds; and
it is therefore possible that this was not the custom when be visited
Scania. But in a pamphlet on carp culture, published at Lund in 1766,
0. Cederlof says that" care should be taken not to have the two kinds
of fish intermingle." It was even then known that · hybrids of carps
are not of much value. Cederlof, who certainly got his information from
Scanian carp cultivators, says in another place that " a pond having
an area of 14 square yards would annually feed at. least 300 three-yearold carp, 300 two-year-old carp, and 400 one-~-ear-old carp."
STOCKHOLM, SWEDEN, January 19, 1885.
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Aug. 2:i, 1886.

a4.-THE I£JELAND FRESH--W ATER FISHERIES.*

In order to get a clearer idea of the ·hydrographic conditions of
Iceland, it was my intention to make a trip to the Isholl Lake, whose
natural conditions are said fo be very peculiar. But when I learned
that there was no boat on this lake, and· that it is Yery limited in extent, I gave up this plan. At present no fisheries are carried on in
this lake, for the simple reason that the inhabitants of that neighborhood have no inclination to fish. People prefer to get fresh fish from
the Ofiord, which, when received there, are not in a very good condition, and which of course are not improved by being carried on horseback for a considerable distance. There are in the Isholl Lake both
trout, and mountain-trout, which are said to be very good. This lake is
very deep, being said to reach a depth of 30 fathoms in some places.
On August 8 I made an excursion to Hjaltore, in order to witness the
herring fisheries which were reported. to have begun at that place.
Upon arriving at HjaltOre I learned that no herring had as yet been
caught. I therefore crossed the fiord to visit Einar Asmundson, a
member of the Iceland Assembly, at Nes. In his company I visited
Sira Magnus at Laufos, and there examined some so-called sjoreidur
which had been caught in the falls of the Fnjoska, near the place where
it flows into the Ofiord. These fish were simply birting, that is to say,
nothing but mountain-trout, which bad entered the fresh water from
the sea. Strange to say, no trout are caught in the falls. This is probably caused by the circumstance that the Fnjoska is not well adapted
to these fish, as it is full of rock.s; and nowhere could I discover suitable localities for spawning. The Fnjoska has very little vegetation. I
have seen mountain-trout leap the falls just· as rapidly as trout.
On August 11 I continued my journey, following the course of the
Helga, in which salmon are sometimes said to ascend. Higher up this
river I found trout in great abundance. Everywhere there is the greatest quantity of fish-food.
I examined Lake Hraunsvatn as well as could be done during my
short stay. It is said to be very deep; but several soundings which I
took did not show a greater depth than 32 fathoms. At a depth of 23
fathoms the water had a temperature of 50 Celsius, while at the surface
the temperature was go, The bottom has everywhere a grayish appearance, being a dark clay bottom, as in the Ljosavatn Lake. In this
"'From the Danish P·i skm·itidende for July ~1 and 28 and August 4 and 18, 1885.
Translated by HERMAN JACOBSON. :F'or an article on the same subject, see F. C. Report for 1884, p. 323.
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lake the mountain-trout are said to reach a weight of 8 pounds. I
caught only one young fish, of a silver white color. But at the mouth
of a little stream flowing into the lake I caught quite a number of fish,
all of a dark color and very different in shape from fish cau~ht in the
lake.
In Lake Heradsvatn there are trout and mountain-trout; the latter
are caught in nets, while the trout are caught only occasionally. Unfortunately the rain and fog prevented me from getting a good view of
this lake. The Nordra River is very rocky and has a clean bottom.
At Silfrastadir the river flows through a narrow valley, one rock rising above the other. Here and then' there are small even places, and
occasionally there is a small island in the river ; and in some places
there were large and deep holes in the rock filled with water. In some
of the largest of these ho!es I found young fry which had b~en hatched
this year, and also some young fish, probably hatched in 1-883. Some
of the sandy places in the bed of the river, which during the spawning
season are under water, probably serve as spawning places. The water
bas a milky appearance, and the bottom, as everywhere in this neigh.
borhood, seems to be stony.
On acc()nnt of the rain I could not examine the river Svarta, which,
however, does not offer any peculiar features to the observer.
At Bolstaderhlid I caught ten fish, all trout, weighing about 3 pounds
each. These fish had a great many spots. They were lean, and seemed
to be exceedingly voracious. Their stomachs were 1illed to repletion
with dark vegetable matter (seeds, stems, old leaves, &c.)~ which probably had been swallowed, so that nothing which the current carried
with it should escape a trial at digestion by these fish; an evident indication that these fish have a hard struggle for existence. I also found
in the stomach and the intestinal canal, beetles, spiders, larvre of a
two-winged insect, and in one the remnants of a young trout. There
are very few plants in the bed of this . river, and none at all along its
banks.
After having passed the Svarta and the Blanda, which _near the ferry
is said to contain no fish, I reached the farm Solheimar on I1ake
Svinavatn where I remained from August 16 to 18 waiting for better
weather. This lake contains trout reaching the weight of 10 pounds. In
Lake Svinavatn the Gasterosteus pungitius is said to be the principal
food of the trout; and in the stomach of the one which I examined I
found also remnants of this fish. Fishing is carried on with nets~ and
with lines with English steel hooks, and pieces of fish for bait. The nets
are 12 fathoms long and 1 fathom deep; they are lowered by means of
a stone partly sewed up in a piece of cloth. One farmer may catch from
two to three thousand during the summer season, which are eaten either
fresh or salted. In Lake Svinavatn the trout is of a better quality than
the mountain-trout.
The river Laxa, which also receives water from Lake Svinavatn, flowA
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through the southern part of Lake Lax.arvatn. The salmon ascend into
the Laxarvatn only far enough to reach the portion of the stream between Lake Svinavatn and Lake Laxarvatn. No salmon are ever said
to have been caught and no one had ever noticed that salmon spawned
in the Laxan'atn, while they spawn in the stream between the two lakes
and in the part of the Laxa River above the falls, below which the principal fisheries are at present carried on. The Laxarvatn has a rich vegetation, and is said also to contain a great many fish. I could not obtain
any further information, and there was no boat on this lake. In 1884
but few salmon had been caught; the fish are rather small, and the
river cannot be called a particularly good salmon river. There are but
few spawning places, and the quantity of the water is not ·very great;
especially below the falls there are large places where tbe water is very
shallow, and there are but few holes. It is exceedingly easy to control
the course of the fish and to catch them. On the other hand this river
is very rich in fresh-water algrn, and therefore probably furnishes a good
deal of food for young salmon. I could not, however, discover any
young fish of the salmon kind. I caught several trout weighing about
3 pounds apiece, which were in excellent condition.
On my way to Bl6nduos I again visited the river Blanda. ~t present
the ~almon fisheries in this river are not very extensive, and but few
were caught in 1884. Salmon-trout and mountain-trout are caught with
nets and lines; near Bl6nduos fish-pots might be used to advantage.
As the weat.her became a little more favorable, on August 20 I visited
the falls near the mouth of the river Blanda, where most fish are caught.
I met the owner of these fisheries, Svenn Christoffersen. He and his
father have carried on these fisheries since 1854. As in 1884, there have
been periods (as from 1867 to 1869) when hardly any fish were caught.
Nine years ago, however, there were good fisheri es, and about two
hundred salmon were caught. During that same period a farmer living
higher up the river also made good hauls, but at present be catches
scarcely any fish. Since 1875 the salmon fisherfes have not amounted to
anything. Mr. Christoffersen could not tell me in what part of the Blanda
the salmon spawn, and no one seems to know anything about it. The
largest salmon are generally caught late in summer when the roe-bag is
far from being full.
Owing to tbe decline of the fisheries, Mr. Christoffersen has greatly
limited the number of his apparatus. He thinks that the decrea~e of
the number of salmon is caused by the extensive digging for peat '\'i'hich
bas been carried on of late years; and that the refuse from the trading
station and the noise which frequently prevails there has scared the
salmon awa;y. The severe winters from 1857 to 1865 have probably more
to do with it. In 1880 the ri\er Laxa froze down to the bottom, and the
farmer living at Sodarnes found many dead fish in the river. I have also
made a note of tlH:~ following statement: When Mr. Christoffersen was
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a young man there were only two seals in the river, while now
number is considerable.
Near Hunaos I noticed near the sea about forty seals, while many
more could be seell in the lake. The seals are caught with stationary
nets, about 16 fathoms long and ha...,.,ing meshes 6 inches wide. The
seal fisheries begin towards the end of June, and last till the ;young
seals leave their mothers. Shooting is not allowed here. On an average
sixty seals are caught per annum, and the net income from this source
is about 100 crowns [$26.80].
From Hnaussar, near the river Vatnsdalsa,I went to the river Kornsa.
On my way I visited, by the advice of the Rev. Torvald Asgeirsson, who
very kindly accompanied me, several places along this river. In many
places there have been landslides along the banks. Near one of these an
English amateur fisherman a short time ago caught with a fly a male
salmon weighing 31 pounds, probably a fish left over from the preceding
year. In 1871 salmon were caught to the value of 800 crowns [$214.40],
but as a general rule the· annual income from the salmon fisheries is
from 300 to 400 crowns ($80.40 to $107.20]. At the present time these
fisheries are not very remu~erative. In 1883 twelve salmon were caught,
and in 1884 only one. The lake in the valley is being drained, and
meadows are being formed. The entire valley seems to have undergone
a complete change at a comparatively recent time, and this change has
possibly also caused the decrease in the number of salmon.
After having witnessed the hauling in of the nets in the Vididalsa
River, where (especially near Borg) a good many salmon are caught, I
staid for awhile at Vididalstunga. Some of the fish which I saw here
were young fish in excellent condition. Two male salmon were ' also
caught; the milt was large, but not loose. Here twenty salmon weighing
from 8 to 17 pounds were caught in 1884; and at Bordeyri 50 ore [13i
cents J a pound were paid for them. Most of these salmon are caught
near the mouth of the Fitja River, below the falls, which the salm~n
can leap.
·
Following the course of the river from Vididalstunga, the Kolugil
Falls were reached. These are very high, and cannot be passed by
the salmon. Occasionally a. few salmon and trout are found below the
Kolugil Falls; and I succeeded in catching several of them, all of which
seemed half starved, nothing being found in their stomachs but a few
beetles. I could not discover any young fish. Both rivers form excellent spawning places near Vididalstunga; but no one seems ever to
have observed spawning salmon. Pall Pallson Dmli, however, states
that the spawning season is late in September and October.
Four years ago, from three hundred to four hundred salmon were
caught per annum. It is supposed that the seals congregating near the
place where the river flows into the sea have caused this decrease.
Every now and then the salmon ascend the river before the 20th of
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May, but it often happens that the best hauls are made after the 15th
of August.
It is impossible to construct a salmon-way over the Kolugil Falls.
A little below the falls a salmon-trap has been placed in one of the
branches of the river, but no fish have been caught in it. The salmon
follow the main stream, but according to the law no trap can be placed
in this. There are, however, only two persons who own these :fisheries
up to the falls; and as they a,g ree perfectly, this limitation of the law
seems very unnecessary.
At Melstadir, which I reached on August 24:, and where I met a
number of p~ople from the neighborhood, everybody seemed convinced
that the seals are the principal obstacle in the way of the salmon :fisheries.
In the river Vestra the salmon can go up as high as Rjukandi ;·in
the Nupsa River they can go only as far as Efrinupr, and in the river
Austra they keep below the Kamb Falls. In 1884 har(lly any salmon
were caught in this river. On the whole, the natural conditions were
\ery much the same as in the Vididalsa.
The Hrutatjardara three years ago yielded three hundred salmon a
year. In 1884 not a single salmon was caught, and in the year previous
onlytwo. This river is not well adapted to the salmon, as they can ascend it only about 1 mile from the fiord, when the Rjettar Falls stop their
progress. 1'he mouth of the river becomes more and more obstructed
by sand from year to year. There are probably not many good spawning places, and the river is easily exhausted.
The Nordra, which flows into the Hvita, has no salmon till a short
distance below Hvammer, and even here only a few are caught. It is said
that it is difficult for the salmon to pass the falls. I think, however,
that the salmon might find very good spawning places in the greater
portion of the N ordra, at, least up to the nearest falls, below Veidilrnkia,
where at times the salmon :fisheries in the deep places are very productive.
In the H vita the salmon go only as far as the Klaffus Falls. A large
number go into the Tvera and its tributary, the Kjara. The Tvera is a
much larger river tha~ one is led to expect by looking at it on the map.
Salmon also go into all the tributaries of the Hvita and into the Borgarfiord. Among these tributaries containing salmon we may mention
the Reikiadalsa, Flokadalsa, Grimsa, Andaki1sa, Glufra, Gufa, and
Lang a; but the salmon in the last-mentioned stream are small. In the
Alfta, north of the Borgarfiord, there are very few salmon. Gudmundur
Palsson informed me that the Hita is very rich in salmon ; and that a
good many are also caught.in the Kalda, Hafijardara, and Laxa. Some
of these streams are very small, and have hardly any water; but it is
probable that they would form an excellent field for observations of the
salmon and the salmon fisheries. The salmon do not ascend the Hvita
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till May, and continue in this river till the end of August. Some people, however, informed me that they ascenrl still earlier in the season.
I could not obtain any definite information as regards the spawning. It
appears to me that the Icelanders have not paid much attention to the
conditions of life of the salmon, which are of great importance as regards any measures for protecting the salmon and promoting the fisheries. The seals ascend the Hvita as far as Klafl'os, and have young
ones there, several of which I noticed. In my judgment these falls are
not an insurmountable obstacle in the way of the ascent of the salmon,
but none have ever been caught above the falls; in fact, I believe no
one has ever attempted to fish here. Possibly the river abo~e the falls
is too cold to afford proper spawning places.
Near Stafholtseyri and still farther up the Hvita but few salmon
were caught in 1884, nor have many been caught in the tributaries of
that river. Thus, one farmer in the neighborhood caught only six in the
Reikiadalsa. One salmon was caught as late as the 29th of August.
Near Nordtnnga very considerable salmon fisheries are carried on.
It seems that the spawning places begin here, and that the wealth
of salmon in the Tvera originates here and in the Kjara. In the lastmentioned river large salmon fisheries are carried on, especially from
Gilsbakka, whose inhabitants travel several days' journeys to the fishing places on the Kjara. Near Nordtunga salmon are caught early in
lVIay. In .1884 the first salmon was caught May 20. The owner of the
N ordtunga farm maintained that those fish which ascend the river in
May had already gone down the stream at the time of my visit (August
30). He thinks that the salmon which are found in the river in August
probably spawn in October, but he has never noticed any salmon
spawning. It is evident that there are spawning places near Nordtunga, and in the heaps of sand which are now lying dry we see probably former hidingplaces for salmon eggs.
Fishing is carried on with nets about 8 fathoms long and 1 fathom
deep, and, like all nets used in this neighborhood, they are of exceedingly simple construction. These Ilets cannot carry enough, and do not
follow the bottom as they should do. According to the statement of
the farmer, the following number of salmon were caught during the last
ten years: 1875, 300; 1876, 400; 1877, 500; 1878, 100; 1879~ 30; 1880,
200; 1881, 2; 1882, 30; 1883, 14; 1884, 150.
On August 31 I rode up the Kjara River, accompanied by my guide,
and took observations along the course of this stream. Near Ornolfstadir the bed of the river becomes rocky, and there are many small
fallsanddeepholes. But it was my impression that as far as I rode (some
distance beyond the Ulve Falls) there are no better spawning places
than farther down near Nordtunga. I made vain attempts in different
places to catch fish with flies or artificial fish, and nowhere could I discover the slightest trace of fish. My guide had no time to take me to
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the upper fishing places, because every man was needed in the hay harvest.
Near Hvitavellir there are considerable salmon fisheries, which are
carried on in a rational manner by the owner, Mr. Fjeldsted, who, more
than most of the Icelanders who possess salmon fisheries, has given
some attention to the matter. According to his idea, the salmon enter
the mouth of the Hvita as early as April. In 1884 the small salmon
came first, while generally the larger ones are the first; last year the
large salmon did no-t enter the river till July, while generally they
come in May. Mr. Fjeldsted catches the largest salmon in the Grimsa,
weighing on an average 30 pounds apiece. Mr. Fjeldsted bas seen salmon near his farm as early as August and September. On September
6, 1882, he found salmon eggs in the Hvita, and September 9 be found
salmon eggs in the stomach of a silungur, which, therefore, must have
eaten of eggs which had been freshly laid. In 1878 he found eggs in the
spawning places on the 20th and 29th of August. During severe winters Mr. ~jeldsted has seen masses of salmon eggf:, frozen together, carried away by the current underneath the ice. According to his idea,
the young salmon had already left the river and gone to the sea, so that
I would have no chance to see any; and true enough, in spite of all my
efforts, I could not discover any. Mr. Fjeldsted has given me some
general idea of his fisheries during the last seven years, and termed
them, in 1878, tolerably good; 1879, poor; 1880, poor; 1881, very poor;
1882, very poor; 1883, good ; and 1884, very good (900 fish).
Farther up the Hvita and in the Tvera they use besides seines also
small nets, which are set from the shore or from a lfttle stone dam, and
which are kept extended by the current. The fish going along the banks
stick fast in the meshes. Most of the fish, however, which are caught
in these small nets are trout. These nets. are probably the model for the
so-called krognmt, which near H vitavellir is used for catching salmon.
This net has two arms, the longer measuring 6 fathoms in length, and
the shorter 2i to 3 fathoms. The width of the meshes is 2:! inches, and
the net is 58 meshes deep. Such a net complete costs from 35 to 40
crowns [about $10]. For a weight a stone is used. This net is not set
directly from the shore, but from a stone dam extending from the shore
some distance into the stream. It has two openings for the current to
pass through, and across these openings nets are extended to catch any
fish which might possibly escape by that way. The two arms of the
net form a sharp angle. When the fish push against the net they press
it into this angle and are retained there. The fish are taken out of the
water from a boat, the net being lifted up after the arms have been
drawn in.
.
I heard many complaints of the seals at H vitavellir. The large gulls
also injure the salmon fisheries, as they strike the salmon in the neck
when they are in shallow water. Both gulls and eagles render the sal-
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mon unconscious by striking them with their beak, and then drag them
on shore, whP-re they devour them.
We crossed the river near Grimsa, where Borne small trout were
caught, but where we did not find any salmon as we had expected; and
by way of Andakill reached Grund, on the Skorradals Lake. In its
western portion this lake is 12 fathoms deep, but at the other end
it is said to reach a depth of 20 fathoms. It is said to be 2~ Danish
[about 12 English] miles long and of considerable breadth. The
mountain-trout found in this lake are called blasilung, and frequently
some are caught weighing 9 pm1nds. In this lake the trout never become so large and fat as the mountain-trout. I did not succeed in
catching any fish. The water of this lake is very clear, and here and
there on the bottom may be seen patches of Myriophyllum~ The
blasilung is said to spawn on stony bottom during September and Oc.
tober.
In the river Laxa there were caught in 1884 about 260 salmon near
Leira. The fish go up as high as the Elrafos Falls. Great complaint
is made of the seals, of which I noticed several hundreds. The river
Laxa has an excellent fall towards the sea and forms a .series of natural steps. The salmon can easily leap all the falls formed by these
steps. The river has a tributary called the Baugda, which comes from
the small lake Med.allfell, to which the salmon ascend, and are caught
in a salmon-trap at the place where the river leaves the lake. The bottom of the river is partly lava and somewhat loose masses of rock. The
salmon do not ordinarily ascend this river till about the lOth, of June,
but occasionally they come as early as the 25th of May. The largest
number come from June 24 till July 1, and about August 20 they stop
coming. In 1884 about 7.00 salmon were caught, but among these there
were many small fish which should never have been caught. There are
also many salmon-trout, but only few mountain-trout. Sira Thorkil
Bjarnason, of this place, thinks that fishing is carried on to exc.ess, and
that this is probably owing to the circumstance that the fisheries have
been let to Englishmen who did not know how to fish, while they paid
from 800 to 900 crowns [about $225] for the summer season. Seals are
not numerous in this neighborhood, as they are hunted a good deal.
Thingvalla Lake is said to cover'an area of from 4 to 5 Danish square
miles. Its depth in the northwestern portion is said to be 80 fathoms.
In many places the bottom consists of sand and gravel, but generally it is
a lava bottom with numerous fissures. Here and there it is covered by
vegetation. Unfortunately the continued bad weather prevented me
from making many observations. We could barely undertake a little
trip in a row-boat. All the following information was furnished by
Sira J ens Pallson, who takes a deep interest in the fisheries, and who
m~y be considered entirely reliable. The natural conditions of the
Thingvalla Lake (the most important lake in Iceland) are, moreover, so
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well known in their general outline that it is not necestary to give a
detailed description. The nsh found in this lake are the following:
The trout, when it comes up the Oxara River to spawn.· It reaches a
weight of 22 pounds. By fishing through holes in the ice a number are
caught weighing 20 pounds each. The spawning season lasts during
September and October. It begins about September 15, and generally ends in November when ice begins to form. The trout does not
like ice. The trout are also said to ~pawn in shallow places near the
shores of the lake. It could not be ascertained when the young fry
leave the river.
The blelcja reaches a weight of from 1 to 7 pounds. During summer
some of them go up the river. They are generally caught near the coast
in shallow water. Of late years at~empts have been made to catch
these fish farther out, at 3 , depth of from 20 to 30 fathoms, with lines
having from 500 to 600 books; but these attempts have not been successful, only about ten fish having been caught. 'rhe blekja. spawn after
July 15, and the spawning season is at its height from July 20 till
August 1. The spawning place is about half a mile from Thingvellir,
and bas a stony bottom. The spawning season is, at different places,
continued far into September. The fish are fattest in spring when the
ice begins to break ..
'!'he depla is a smaller fish, about 12 inches long, and weighing
scarcely one pound. Mr. Pallson thinks that 1t is a small trout, while
others are of the opinion that it is a separate species. These fish are
caught at the southern end of the lake.
The murta is about 6 or 8 inches long, and looks like a young blekja.
It is said to spawn from the middle of Septembf.>r till November, at the
same time as the trout.
I bad an opportunity at this lake to see some of these fish in single
specimens. The summer murta is certainly only a young blekja, and it
is therefore also called the "barren murta." The blelcja which spawns
in July has a red bell,y and whitish fins; but those which spawn in autumn have a lighter color and their fins are not white. It is probable
· that the blekja which spawns in summer comes from the deep sea. In
the stomach of the blelcja which I examined I found a great many snails,
and in the trout I found many young blelcja.
From Reikiavik I several times visited the river Ellidara and noticed its course and its tributaries, but without making a thorough examination of it. Its wealth of salmon is owing to the favorable condition of its fall, and to its bed of lava with numerous hidingplaces.
The salmon found in this river and its tributaries are said to be small.
From the above it will be seen that I visited a large number of the
Iceland lakes and rivers. It is true that I failed to visit some important rivers, like the Torsa and the Olufsa, and that I did not examine
the Tbingvalla Lake as thoroughly as I would like to have done; but
my time was limited, and, even if I had had sufficient time, t:"'le unfa-

170

BULLETIN OF THE UNITED STATES FISH COMMISSION.

~orable weather which prevailed in the southern part of Iceland during
1884 would have seriously interfered with my observations. Investigations of this character should be continued for some length of time
before definite results can be reached, and repeated visits should be
paid to most of these localities, and their natural conditions should be
examined more thoroughly. I felt this particularly on returning home
and looking over my notes and collections. There is no doubt that
another visit to Iceland, made about a month earlier tha.n my visit and
extended to some rivers and lakes which I failed to see. would serve to
furnish a more reliable basis for observations. It should not be forgotten
that this is the first attempt which has ever been made to describe the
Iceland fresh-water fisheries. Neither Eggert Olafson, Bjarne Poulsen,
nor Faber and others have given reliable and full descriptions of these
fisheries, and of the natural conditions under which they are carried on.
I had to begin from the very beginning, and had no previou~ observations that could in any way be relied on, wherefore my work must be
considered as merely a first attempt.
It is quite natural that, in view of the large number and extent of
the rivers and lakes of Iceland, and of the vast quantity of water contained in them, at least during part of the year, we should inquire what
economical value they possess as fishing waters. It should at the same
time be remembered that something more than water is needed tor the
life and well-being of fish, and that the weather and the character of
the land surrounding the water are of the greatest importance. The
weather prevailing in Iceland at certain seasons of the year proves a
great hindrance to the life of fish, and the character of the country has
a great influence on the number of fish in the fresh waters of Iceland.
The cold weather not only hinders the development of plants and
the lower animals in the watercourses and lakes, but it also produces
physical conditions which hinder and destroy the life of fish. It is an
old saying in Iceland that those rivers which come from the mountains,
and which have a whitish color from the inorganic matter which they
carry, nevertheless contain salmon, as these fish do ·not seem 'to shun
muddy water, especially if through it they can reach clear watercourses which they like. But most of the mountain streams are so cold
the greater part of the year, and have so much ice, frequently just before summer sets in, that the spawning salmon and the young fry are
exposed to considerable danger. The ice dams up the water and disturbs the bottom, carrying along stones and gravel and forming new
channels for the water; and it may well be said that where the ice is
found in large masses tbe fish decrease in number. If the cold weather
continues for any length of time much bot.tom-ice forms in these waters,
which, when milder weather sets in, rises from the bottom, carrying
away sand and gravel and the fish eggs which may be concealed in it.
This influence of the ice on the life of fish has been observed in several
waters, and in Iceland this is a matter of considerable importance.
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There is, moreover, a good deal of rain and snow in Iceland, and all
the watercourses are therefore quickly filled wit,h water at the time of
the year when the current becomes stronger. Some of the watercourses, therefore, have an entirely different character in winter from
that in summer and spring. It is also well known that when there is
much rain even the smallest brook in Iceland becomes a rushing torrent which is dangerous to pass. As the mass of water rises and the
swiftness of the current increases, the fish of course find it exceedingly
difficult to maintain themselves in such streams. On the other hand,
low water in summer will, on account of the pure and transparent
water of many streams, render it (1iffl_cult for the fish to hide themselves. Unless they find hidingplaces on the bottom, they will become a prey to their pursuers. 1\'Iany Icelanders say that, owing to
the ~learness of the water in the fishing places, the salmon are spied
from some projecting rock before the net is cast.
The nature of the surrounding country is at least of as much importance for the life of fish as the weather. The salmon waters of Iceland
cannot expect much from the surrounding country. Vast deserts, often
covered by enormous masses of snow, or consisting of nothing but
stone and sand, with a very scanty vegetation, are not favorable to
the development of animal life. The valleys are limited in extent, and
contain but little humus or vegetation where animal life can develop.
It will, therefore, also be seen that wherever the streams and lakes
contain many fish there will be a good deal of grass and many bushes.
The character of the Iceland streams varies a good deal. There are
some which flow gently through a flat country; and there are rushing
mountain torrents, which flow rapidly from their source to the place
where they empty into the sea. These· latter must be considered as
being very poor fish-streams. There are other streams which have a
rapid current, but they have along their course calm places, with a
gravel or sand bottom, and holes and depressions; where the fish ean
during the daytime hide in deep water. These streams are better
adapted to fish as the number of these holes increases; that is to say,
if they possess other conditions wbich are necessary for the life of fish.
The Iceland streams have one advantage over the streams in the rest
of Europe which contain salmon, as their bed for long distances is filled
with lava, or as the stream has taken its course over lava-beds. The
fissures, holes, and steps of the lava not only furnish excellent hidingplaces in these clear streams, but in lava-beds springs are frequently met
with whose temperature remains nearly the same all the year round.
The importance of this circumstance in a country like Iceland need
hardly be explained. It may be proper, however, in thh~ place to contradict the common idea that warm springs are particularly favorable
to the development of the life of fish. Warm water may accelerate the
hatching process of fresh-water fish spawning in winter, but this is
more harmful than helpful, because the early hatching of the salmon
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eggs would expose the young fry to great danger whenever there was
a thaw in the tributaries where the water is not warmed from hot
springs. It is evident, however, on the other hand, that there is some
truth in the old saying that fish in watercourses warmed by hot springs
get fatter than fish in common watercourses, as warmth increases the
lower animal life, and thereby produces more food for the fish.
I have in several places in Iceland caught fish in watercourses whose
temperature was low, whieh bad a very barren bottom, and whose surrounding country was bare of plants and animals. Under these circumstances the number of fish was small, as they were obliged to go
over a large area to get their food. They were always half starved and
very lean. Their stomachs contained all kinds of small animals which
the wind had cast into the water, such as beetles, gnats, spiders, and
flies, and also all sorts of articles carried away by the water, as pieces
of wood, leav~s, buds, &c. This shows plainly that, although these
streams may have a great deal of water, the number of fish in them will
be limited.
There is another circumstance connected with these streams which
should be noticed. They vary in course of time, often to such a degree
as entirely to ch'a nge their character as fish-streams. The Norwegian
geologist Helland and the Icelander Thorvaldur Thoroddsen have
shown that those fiords into which mountain streams empty have gradually been filled by the mud and gravel which these streams carry.
.Att~he mouth of such rivers there are large masses of sand,-which have
gradually filled the fiords into which these streams empty, while the
clear rivers empty into deep fiords with an unobstructed mouth. The
Heradvatn has heaped up large masse~ of sand at the bottom of the
Skagafiord; the same applies to the Blanda; and the Hvita has carried
so much mud and sand into the Borgarfiord that, according to Thoroddsen's statement, small boats cannot enter when the tide is out. But
the salmon must have a free current and fresh water in the mouth of
the river which it visits; and wherever it finds sand-drifts, mud, &c.,
it will keep away. It is evident that these circumstances, in rivers
like the Blanda, decrease the number of salmon. This is certainly more
likely to be the reason for this decrease than the casting or" peat ashes
into the water, the digging of peat, or noise.
The Iceland lakes are of considerable importance to the fresh-water
fisheries of this country, as they contain a vast number of trout and
mountain-trout, which form the object of fisheries, but not to such an
extent as might be desired. In some places the farmers go up on the
high plateaus to fish in the numerous lakes, and bring home a large
quantity of dried, salted, or fresh trout. It is a fact that the life of fish
in these, as in nearly all the fresh waters of Iceland, is dependent on
the enormous masses of gnats and flies found near them. The mountain-trout, especially, lives on these insects and roots in the bottom,
which is filled with the larvre of flies. I have examined several fish
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from these lakes, and have always found the stomach of the mountaintrout full of insect larvoo, while the stomach of trout contained snails
and some young fish, generally the young of the mountain-trout.
The Iceland lakes which I visited greatly resemble each other, and,
properly speaking, there are only three which are distinguished from
the others, namely, the Myvatn, the Svartarvatn, and the Thingvalla.
These three lakes have much in common, particularly the circumstance
that subterranean springs will furnish all the year round a supply of
evenly warm water, and the many fissures and holes which serve as
hidingplaces for the fish, and to a certain extent make up for the lack
of vegetation.
But the lakes have another advantage. I do not refer to the saying
so common in Iceland, that all watercourses which spring from lakes
containing fish will have fish, because I am inclined to the opinion that
the fish rather come from the rivers into the lakes. Some small lakes,
however, are of importance to the salmon rivers to which they belong,
if the F;almon can get up into them or pass them. These lakes furnish
a safe place of sojourn for the salmon which during the course of the
summer have gone up into fresh water. The remarkably clear water of
the str:eamt;;, their low water at certain season of the year, and the ease
with which fishing can be carried on in them, are very dangerous to the
salmon when about to spawn and propagate its species. If the salmon
can hide in a lake while its sexual organs are approaching maturity,
there will be all the more prospect that it will spawn. Such a lake
need not be particularly large, and in Iceland· a widening of the stream
or an inaccessible canyon between the rocks will yield good results,
which will be still further improved if the bottom contains lava. It
will be found that some of the best salmon waters of Iceland show these
conditions; as, the Laxa in the Tingore district, the Laxa near Hunafliot, the Laxa near Kjos, and the Laxa (Ellidara) near Reikiavik. It is
not by accident that these rivers have got the name "Laxa"-salmonriver. The chief fish of economic value found in the fresh waters of
Iceland are the salmon, the trout, and the mountain-trout. There is
also a variety of the eel which is peculiar to Iceland. Of other freshwater fish, I might mention the Gasterosteus aculeatus, which, however,
is of but little importance.
Both the mountain-trout and the trout are indigenous in the fresh
waters of Iceland, and do not leave them-that is, there are tribes of
these fish which always remain in the water where they have been
hatched and have grown to maturity. But besides these there arP
tribes, both of trout and' mountain-trout, which for a time stay in the
sea, and which go into fresh water only to spawn. It is difficult to ascertain how far out to sea they go, but near the Ofiord I have observed
all the varieties of the trout and one variety of the mountain-trout,
either in the fiord or going up into the streams. I have observed the
same in the Southland, and it is nothing strange to see the mountain-
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trout go from the seas which surround Iceland up into fresh water, as
has been seen on the coasts of Norwa,y , Finland, and Spitzbergen.
It is well known that the salmon go into fresh water solely for the
purpose of spawning. For this purpose they come as early as April,
and continue to ascend the streams till August. We do not, however,
possess any absolutely reliable information in this regard, and it must
be presumed that the ascent of the salmon in the Iceland waters is very
much influenced by the weather. Not much is known as regards the
spawning season, but it scarcely comes before October, although, as has
been said above, salmon eggs have been observed in the H vita in September. It is possible that there is some mistake about this, as probably also
with regard to the statement that spawning salmon have been noticell
in the mouth of the river. It must be supposed that the salmon eggs
found in the mouth of the river, if they really were salmon eggs, wen~
dead eggs, which by floods or in some other way had been carried away
from the spawning places. The comr~on people in Norway also frequently cite the presence of eggs in such places in proof of the assertion
that the spawning places of the salmon are at the mouth of the river,
or even on the ·shore; but A. Landmark [the Norwegian inspector of
fisheries] states distinctly that such eggs are always dead.
.
It is very difficult to obtain any information regarding tlie spawning
season of the fish in the various Iceland waters, because very few Icelanders have much knowledge of the life of fish, or have any idea of
the importance of such knowledge; and from the same causes it is of
course still more difficult to find out how long the young salmon stay in
fresh water before they go to the sea. It is of no little importance to
obtain some light on this subject, for if the young salmon stay in the
rivers for a considerable length of time before they go to sea, they are
exposed to the numerous dangers of the Iceland rivers. In Scotland,
owing to the favorable conditions of food, salmon deYelop in from 14 to
25 months. Landmark thinks that in Norway it takes 12 months longer
than in Scotland; and that hardly any young salmon in its silvery
traveling dress, which the English call "smolt," goes into the sea before
it is two years old or more. I do not put much faith in the various
statements regarding this subject which I have heard in Iceland, as I
have not met a single Icelander who showed any familiarity with this
subject. Thus I have been told that English amateur fishermen have
from time to time caught smolts, which, according to English custom,
they again threw into the water. But it struck me as very strange
that among the thousands of fish whie~ passed through my hands in
1884, I only once found a young salmon (near· Laxamyri), and this fish
was still in its trout stage. It might be supposed that the young salmon of the Iceland streams went to sea at an early age, owing to the
lack of food and the unfavorable natural conditions.
The appar3,t us which the Icelanders use in the fresh-water fisheries
are not of a nature to endanger or exhaust the fisheries, and it certainly
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cannot be maintained that the decline of the salmon fisheries is caused
by the apparatus. All the nets are either incomplete or so poorly made
that they barely answer the purpose. The stationary nets are, as a rule,
too small, and the seines do not :float well in the water. The materials (hemp, wool, wood, and bone) do not at all answer the requirements of modern fishing apparatus. I will only mention, as an illustration, that the bones which are used as sinkers scare away fish that
are as shy as the salmon is known to be, by their white color. The
salmon-traps near Laxamyri and Elli<lara do nc>t deserve any special
notice. It is a great mistake, however, that 8almon are frequently
caught in Iceland with hooks by beating the water at hap-hazard, as
these hooks enter deep into the body of the salmon and entirely spoil
its appearance and value.
As the salmon fisheries are at present carried on in Iceland, there is
no danger that the salmon will be exterminated. But many Icelanders
cannot see a salmon within their reach without killing it. They have
no idea of leaving the fish in peace during the spawning season; and
although there are laws on the subject, many Icelanders pay little attention to such regulations. The apparatus are frequently left in the
water so long that they are in danger of being lost. In spite of the
many complaints of the decline of the salmon fisheries, the Icelanders,
who in many other respects have to rely on their own resources, have
no idea that much could be done to improve matters. In olden times,
when the salmon were not an article of trade but only an article of food
for home consumption, there was some meaning in the regulation that
the salmon should be allowed to go into any man's waters. At the
present time the alternative is, either to let the entire country enjoy an
economical advantage by increasing the value of the different waters,
or to let each Icelander have a salmo~ in his own pot. This may be
pleasant enough, but a wise ecohomy would prefer to increase the value
of all the waters.
Some choice has also to be made between the salmon fisheries and
the seal fisheries, if the former are to be preserved and developed.
Here likewise we are confronted by an old saying which is quite common in Iceland, namely, that everything is good as it has been handed
down from olden times. This may have been true enough until the
exportation of salmon assumed larger proportions; and it may still apply to the seal fisheries, but certainly not to the salmon fisheries. If
the Iceland salmon fisheries are to be preserved and developed, the
seals should be hunted at all times and in every possible way. The
seals destroy a large quantity of salmon. They eat nearly all fish, but
they prefer salmon, for the same reason that we like salmon if we can
get it. Seals may, therefore, be observed at the mouths of all salmon
rivers, and if they chase them up the rivers, they have certainly previously decimated them. A simple sum will illustrate this, and, to understand it, it shonld be remembered that it is a natural necessity for
the salmon to go up t.he rivers. Let us suppose that a man eYery year
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kills 100 seals, and that he gets 10 crowns r$2.68] for each-a price
which, however, he will rarely get in Iceland. This yields him a net
income of 1,000 crowns [$268]. I will further suppose that these seals
have lived 4 months (120 days) near the mouth of some river, and that
every day eac)l seal has devoured 5 pounds of salmon. They would,
therefore, have uestroyed 60,000 pounds of salmon, to the value of about
20,000 crowns [$5,360], at a low calculation. It 1s easy to draw the moral
from the above.
It is not easy to say what income the Iceland salmon fisheries yield
at the present time; or, at least, I am not in possession of the necessary
data. It is said that about 500 tons of salt salmon are exported every
year. This is certainly not much, but in time this quantity might be
increased, and the salmon fisheries would certainly yield better results
if the salmon were properly treated. This should be the aim of all
progressive fishermen in Iceland. Among other things I would recommend packing in ice, slighter salting, and smoking. The question of
packing salmon in ice is at present discussed in Iceland, but no definite
conclusion has as yet been reached. At present the Icelanders salt
their salmon too much, and most fish dealers would prefer salmon
which is not salted so much, as salmon salted in this ms,nner are not
so valuable as an article of trade. Bence, it would be worth while to
try a better method of salting.
One difficulty, however, will always have to be contended within Iceland: the fishing- places are generally at a considerable distance from
each other and from the trading stations. Transportation becomes expensive and difficult if the fish (as should always be done) are salted or
packed in ice immediately after they are caught.
The seal fisheries should be free to every one, so that the greatest
possible number of seals .would be destroyed. As both the trout and
the mountain-trout are dangerous enemies of the eggs and the young
of the salmon, they should not be protected. The trout fisheries should
therefore be free, except in the spawning places of the salmon, from
September till May 1. The people living along the salmon streams
would therefore not have to forego the pleasure of eating fresh fish.
The deep Thingvalla Lake, which contains a great many fish, is a lake
where salmon might be introduced with advantage. It is well known
that in some inland lakes there is a variety of the salmon which never
goes to the sea, and of all the Iceland lakes the Thingvalla Lake is the
one particularly adapted to this kind of salmon. For this reason about
3,000 nearly-hatched salmon eggs were, during the winter of Us84-'85,
brought to Thingvellir, where they are further developed, and the Jotmg
that are hatched will be placed in the Oxara. It is the intention to
place several thousand young salmon in the Thingvalla Lake every year,
and .thus to provide this lake with a good stock of this fish.
There is but little occasion to make experiments in introducing finer
kinds of fish. The few kinds of fish found in Iceland are all of such
excellent quality that it would hardly pay to introduce others.
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:Jii,-l<'ISU AND OY!!!TEI' CULTURE IN THE J!.ROVINCE OF

VEN.It.~E."·

By ALEXANDER P. NINNI.
FISII·CUL'I'URE.

The I..~agoon of Caorle is situated between the lower portions of the
rivers Livenza and Tagliamento, and is laved by the waters of the sea at
the ports of Falconera and Baseleglie. Several streams empty into it,
producing a hurtful mingling of the waters and hindering their course
at the time of high water.
By the law of June 25, 1882, a portion of this territory, containing a
population of 30,356, was compris~d in the first works of public improYements; and the firm of G.-rcgo, in 1883, presented a memorial to the
ministry of public works, through Mr. Lionello Grego, making the
proposition {which was accepted in a general way) to convert.the lakes
and swamps into fish-ponds, instead of either filling them or laying
them dry by a mechanical process. In this way it was thought that the
object· wllich the law had in view would be reached, viz, to remove the
miasmatic effl.tHia developed by the mingling of fresh water ·with th~
waters of the sea.
In constructing the large fish-pond, all the fresh water would be
separated from the salt water, thus preventing the generation of dangerous effluYia, it havinA· been shown that low grounds inclosed by
embankments and covered. only by sea-water do not show these miasms,
lmt are always found to be iu a satisfactory hygienic condition.
~1\s this fact cannot lJe doubted, the question would have to be viewed
not only from a hygienic but also from an economical point of view,
while the problem could be soh~ed, in part at least, with a very small
expense, by utilizing these vast marshes for the raising of fish instead
of reclaiming them.
In consideration of these circumstances Messrs. Grego intended to
devote to fish-culture and shell-fish culture a large part of their marsh
property.
I at once made a preliminary visit to the locality in question, having
the good fortune to be accompanied by Messrs. Giuseppe and Lionello
Grego, from whom I was able to obtain all the needed information. I
commenced my journey at Val Nova (belonging to Grego). This js a
fishing and hunting ground which covers 5,607.87 square rods.
~ Progetti per eslendere la pesc'i colttwa ed introdlHTe la cocleocoltura nel fonda sitttato nei
comuni ccns1iari di Lttgugnana e Caorle in Dist1·etto di Portogrucwo, P1·orincia di "Venezia:
Rome, 1885. Tran:sl::Ltecl from tho Italian hy HERMAN JACOBSON.
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The importance of these grounds will be be seen from the following
data:
App1·oxirnatc qnantity of yozwg fish planted or which conld be planted in Val Nora.
Kind of fish.

Chrysophrys aurata ---- ... --- .... ------ .. --- ...................... --- ...... ..
Mugil auratus .......... ------ .. -- .. -- ............... --.----.-------.--.--- --·

~~~n ~~w:~~~~::: ::~:

:::::::::::::::::::::: :::::::~ ::::::::::::::::::::::::::

Actually
plantc(l.
40, 000
120,000
170, 000
300, 000

Capacity.

130, 000
200,000
400,000
400,000

Notwithstanding the insufficient quantity of fish planted, the products
in the years 1882.,1883, and 1884, respectively, were 22,214, 20,254, and
23,757 kilograms of :fish of the following kinds:
Angnille, Anguilla vulga1·is, Fl.
Lallrad, Labrax lupus, Cuvier.
Muggine cefalo, Mttgil cephalus, Cuvier.
Muggiue orifra.ugio, Mugil auratus, Cuvier.
Mugginc calamita, JJlugil capito, Cuvier.
Muggine musino, JJiugil saliens, Cuvier.
Latterini, Gen. Llthcrina.
Orate, C711:ysoph1-ys aumta, L.
M11ggine chelono, Mugil chelo, Cuvier.
Gobio go, Gobi11s ophiocephahts, Pallas.
Grane1Jio ui mare, Carcinus mamas, Leach.

One can see from these examples how the fislliug indnstrv .tlouri8hes
in the estuary of Venice, and tllat it deserYes to be aided by the Goverument. The marine fish-culture of these grounds, or SO· called "valleys," is oue of the most ancient and best-managed branches of industry,
and is far ahead of anything of the kind found in other countries.
The neighboring piece of ground of about 3,700 acres, which, if an
embankment was constructed, would form a large new valley, has more
('xten siYe and. deeper natural canals than the former.
I traversed tlJese grounds in every direction, and found them well
:ulapted to tile purpose for which they are inten<le<l, possessing, besides
the cauals, swamps, ponds, and lakes, and along its circumference some
solid soil, 'vhich would render the construction of the embankment
easier an<l much less expensi\e. 'l'his part of the lagoon is, in my
opinion, lmt poorly adapted to form inclosed grounds, containing nothing
but reeds, owing to the low tides prevailing, especially in the extensive
S\Yamps found in these grounds; but., on the other hand, they are extremely well adapted to be transformed into inclosed fishing. and hunting
grounds.* I advised l\iessrs. Grego to use every possil>le means to reach
their object, because I feel certain that the proposed inclosure of these
grounds will prove a Yery safe and remunerative speculation, as will be
seen from the follmving dala.
*The cultivators of these'' valleys" also take into account the products of the chase,
which in some valleys amount to 2,000 to 4,000 lire [$400 to $800] per annum.
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Guided by practice and a proper knowledge of the locality, it maybe
Hafc to say that the following quantities of fish could be planted and

reared in the new valley:
Kinu of fish.

I Capooity.

Annual
Product.

----------------------Chrjsophrys aurata. ... . . . . . . . . ... . .. ... . . . ... . . . .... ... . . .. . . . . ... . . . .. .. . . . .
l'lf ugil auratus ................................................ , . . . . . . . . . . . . . . . .
111ugil cap ito.............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

600,000
1, 000, 000
3, 000, 000
M ugil saliens...... . . . . • . • • • • . . . . . • • • . • . • • . • • . • • . . • • . . • • . . . • . . • . . . . . • . . . . . . . . . . 4, 000, 000
Mugil cepha.lus......... ••• . • . .. . • • . ••••. ••• • ••• . ••• • . • .• . . • .•. • •• . .• . . . . .. • . .
100,000
Labrax lupus..................................................................
150,000
MugU chelo.... ... . . . . . . . . .. . . .. . . . . . . . ... . . . ...... .... .. . .. . . . . . . . . . . . . . . . . . . .
100, 000
Eels ...••..•...••......•• . .....•..•...•..••..•....•...•...•...•..••..•...•••...•••........

Kilograms.
36, 000
bO, 000
33, 000
50,000
25, 000
8, 500
6,250
30,000

In this calculation the smaller fisheries llavc not been takeu into account-such as the fisheries for Gouius ophioctphalus, Athel·ina,, Carcinus
mamas, &c.-which ought not to be despised.
That the conditions of this site arc most favorable appears not only
from practical observations, and from tbosc which I made <luring my
visit-, but also from a comparison with the adjoining Val No\a and the
grounds which it is proposed to inclose.
In the first the ]I,Iug-il cephalus, when one year old, weighs 8 to D ounces,
iu the second 12 ounces, and wben two years old it reaches the weight
of 35 ounces. A larger size and heavier weight arc also noticed in Laurax lupus, Mugil chelo, &c., of the same age.
These facts may be caused. by the absolute liberty which the fish enjoy, and if compelled to remain within an inclosure the fish wonld not
fiud themselves under the same favorable conditions. But I believe
that it is sufficiently proved that this new locality ofl'ers all the conditious necessary for the growth of fish.
The expense of inclosing this "\alley will be very considerable. The
embankment surrounding it should be 22- meters high, and on the side
where it is most exposed to the prevailing wiuds it should be covered
with Istria stone, of which 1,000 cubic meters will be needed, costing
G:}lire [about $1.30] per cubic meter deliv(~red. From an approximate
calculation made by Mr. Lionello Grego it appears that the entire expenses, including embankments, five sewers, ditches, fish-ponds, dwelling-houses, &c., would not be much more tban 200,000 lire [about
$40,000], a sum which must be considered small compared with theresults which may be obtained.
OYSTERS.

From ancient times there lla\e been oyster-beds in the Venetian lagoons, on which oysters four to six months o]d were planted- which in
a very short time became fit for the market. These places not only serve
as oyster reserves, but also as pares for reproduction, as the oysters
flourish here to a remarkable degree, and sound spawn becomes fixed
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to poles and fragments found at the bottom of the water, so that every
available surface is soon covered with diminutive oysters, which in a few
months have reached a considerable size, and have a very fine flavor.
Shell-fish culture in the estuary, from reasons more or less well known,
is at present in a state of decline.
There are in our waters two kinds of oysters: the sea oyster and the
lagoon O.Yster, there being two varieties of the latter kind, namely, the
marsh oyster and the canal oyster. The sea oysters equal the lagoou
oysters in size, but do not llave so fine a flavor, as owing to the different
food they have a somewhat sharp taste, described in the vernacular of
the district by the term "rnarinazzo" (flavoring of the sea), which is not
pleasant to epicures. This kind is at the present time found in the sea
in considerable quantities, and also forms more or less extensive beus,
which, however, have been almos~ exhausted by the fishermen, owing
to tho gn~n. t demand for oysters.
Among th~ lagoon oysters the most highly esteemed are those taken
in swamps whieh arc not very deep. · They have a pleasant flavor, a darkgreen color, and equal in ]_Jrice the best oysters known. These mollusks
found in the estuaries generally live isolated, and at any early age usilally become fixed to some little' shell of Cardium, Venus, 'Trochus, Murex~
Oerithium., &c., which, when the oyster is taken from the \Vater, will
always be attached to the lower shell near its apex. For a time this
oyster was very common throughout the entire lagoon, both in running
and stagnant water, but now it has become less frequent, and, in fact,
bas almost disappeared from the greater portion of these marshes ..
The tlueatened destruction of our best mollusks is probably caused
by the influx of fresh water in the lagom1, and chiefly by the tracts of
cultiv·ate<..l ground which bring about conditions which a~e hurtful to
the life of the oyster and other sbell-fisb. It seems that similar causes
}Jave maue the oysters become scarce in other parts of Italy.
This hurtful influence has also extended Yery rapidly to the lagoon
with running water, doing serious injury to the oyster grounds nearest
to the month of the port, in which during the last few ye~.rs young sea
oysters b.a\e been1:-icattered~ whickafter a certain time lu:.d reached the
size and acquired the flavor wuich is demanded in the markets, without,
howe\·er, equaling in flavor those raised in the marshes.
This condition of affairs caused several attempts to restock these
marshes, a~ong which there deserve to be specially noticed those made
by Olwvalier D'Erco, who, not being acquainted with our peculiar hydrographic conditions, attempted to pursue in tho estuary of Venice the
method of oyster culture employed in the Bay of Arcachon and along
the coasts of France and Belgium. The reservoirs (claires) of D'Erco
coustructed along the canal of Sant' Antonio, near Burano, wllich I
visited several times, proved a failure, as practical men bad predicted,
as neither the oysters nor the niussels could bear the heat of the. sun,
which heightened the temperature of the inclosed water and increased
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its saltness. "\Vhile, as a general rule, the oysters in the reservoirs in
the middle of the swamp perished, ~xcellent oysters, tilough not in
great abundance, were taken from the Canal Sant' Antonio. The ·conclusion which may be drawn from this circumstance is, as I have already
· stated, that fresh water is not injurious to the life of the oyster.*
Another experiment was recently made by Count I.1. Torelli, formerly
royal prefect of Venice. He appointed a commission, of which I was
a member, for the purpose of studying the question of oyster culture
and proposing more efficient means of promoting it. This commission
went all o\er the lagoon, looked for places suitable for the reproduction
and rearing of oysters, studied the causes which are injurious to the life
of the mollusk, and reached the conclusion that the principal cause is
the influx into the basin of the lagoon of fresh water corning from the
adjoining land, which, possibly in conjunction with other less known
causes, produces a slo'Y but continuous cbange of the water, making it
in many places less a~d less adapted to the life of tbe oyster. As the
lagoon regulations prohibited the inclosing of this lagoon, in which perhaps the most successful attempts at oyster culture might be made, the
commission bad to exclude from its consideration this entire vast region. The labors of the commission were restricted to tlJC lagoon of
Venice, and for this reason it did not visit any loca1ities·outRidc of these
limits.
As the ministry of agriculture had expres~ed its desire to promote
the raising of mollusks on the shores of Italy, and to encourage 1he
planting of new shell-fish, it was natural that among the persons who,
provided with the necessary means, responded to this appeal "·ere the
enterprising Messrs. Grego, who asked the authorities for tueir support, so as to enable them to carry out a plan which would prove a
great advantage, not (\lily to themselves, but to all the inhabitauts of
~his neighborlwod.
A distinguished and highly-intelligent marsh cultivator, the Ollevalier Antonio Bullo, wrote that our sea-coasts in the proviucc of Venice
arc no longer adapted to the raising and cultivation of oysters. Doth
by the sand which is brought by the many rivers emptying into tile sea
along this coast. and by streams of fresh water, which abound in this
coast region, these coasts have become such as not to justify any expectations of favorable results in oyster culture.t
Chevalier Bullo's opinion appears to me to be somewhat too absolute,
as long as it has not been proved by practical experiments, but nevertheless deserves to be taken into account, as coming from . a per~on
having great experience in all matters pertaining to the fisheries.
I must say that I do not altogether share Chevalier Bullo's opinion,
as attempts at oyster culture could be made ill bottoms where there are
*Reference is here made to the mass of fresh water which Cllt('tS tbc cn.nal as far as
Bnrano from Porte Grandi.
tThejourn::tl TcrnjJO forM::trch 27,1879, No. 73.
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not such heavy deposits of sand, &c., and as oy~ters are found in the
Adriatic at a depth of 30 to 40 meters [about 20 fathoms].* On the
other hand, we know that young oysters have become attached, in the
sea near Taranto, to fascines placed on banks at the depth of 30 meters.
As regards fresh-water, facts have proved tllat it is not injurious to the
life of the oyster.
'Vc perfectly agree with Chevalier Bullo in his advice th~t the lagoons are to be preferred to the coast. Professor Issei, speaking of
oyster culture in the l\iediterranean, says that the places destined for
oyster culture should be well protected from the direct action of the
waves. The most suitable places should be looked for in the estuaries,
and especially in those parts of the lagoon which are nearest to the sea,
and where it is safe to assume that the water is continually renewed.
Another reason in favor of this selection must be found in the fact
already referred to that the oysters from the quiet waters of the lagoon
have a far better flavor than those from the sea, and are t lterefore more
sought after by dealers.
The above-mentioned conditions are not easi1y found, and I can state
that one of tbe very best locations is the one of which I shall now speak
It was the _intention of Messrs. Grego to devote a J!Ortion of their
property to the reproduction and raising of oysters, and eventually of
other mollusks.
The most favorable region, at least for the raising of oysters, is certaiuly the sw?'mp of Dossetto, and this entire region is called ll 11.1crlo.
In Yisiting this pond we entered through tL~ principal canal, about
four meters deep, which empties directly into the swamp. On its side
towards the sea it has a breadth of about 100 meters, unt including
also the land alongRidc of the water its extent is about 1 kilometer.
Owing to the proximity of the sea, the water is continuaJly renewed;
and, although the aYcrage depth of the lake is only 32 to 35 centimeters,
the dangers arising from ~tagnant water do not exist,, viz, the higher
temperature and increased saltness, wLich in mnny of these swamps
do a great deal of harm to fish-culture.
The bottom of tlle pond presents all the conditions which arc necessary for the successful raising of moJlusks, although a greater depth
would be desirable. There are large portions enUrely destitute of
marine vegetation, while others are rich in plants, particularly Zcstem
nana, which I found fresh and healthy notwithstanding the heat of
summer to which they had been exposed during several months, whicll
is another fact tending to show that the temperature of tile water is
not very high. I observed here and there shells of different mollusks
(TTochus, Cardittm, &c.,); and alive I found Cerythium ofrurn D. S.,Nassa
prismatica, Trochus albiilw~, JJlytiltts galloprovincialis (all young individuals), and some other species common in such places.
)f

Some were also caught about the middle of the Qna,rnero.
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During tlw second half of May J\Ir. Lionello Grego had the happy
idea of planting 400 young oysters caught in the harbor of Baseleghe,
and distributed them in three boxes of pine wood, filled with branches
and stones. I believe that this combination injured the growth and
development of the oysters. At any rate no useful data resulted from
this experiment. The oysters selected for planting were of the following two sizes: 22, 16~ and 34, 30,* the first five to six months old, and the
second about one year old. Those which I saw on July 30, i.e., after two
or two and a half months, had the following dimensions: Size No. I: 33,
21; 32, 25; 30,23; 33, 17. SizeNo.II: 50,47; 48,44.; 53,56; and43,58.
They all belonged to the kind Ostrea ed~tlis L., var. venetiana Issei. They
were, to express it in a technical term, "well made," normally developed, and almost entirely free from the small animals and plants which
in many places are almost invariably found on oysters.
All, or nearly all, had near the apex of the lower valve the body
to which they had become fixed when young (Venus gallina, lJI~tJ•ex
brandaris, Cerithittm, Trochus, and Oardiu)n). The lower valve of the
shell is quite convex, while the upper is flat. In some of them a certain anomaly was noticed, namely, an excessive growth of the margin
of the lower shell, which prevents the two halves of the shell from
closing perfectly, a portion of the enamel which lines the inside of the
shell being exposed.
From this place I went to the port of Baseleghe, and visited the
waters known in the neighborhood by the name of Carrozza. I found
them to be about 2 to 3 meters deep, and maintaining this depth for
several miles out at sea. Here, as in all the places of this neighborhood, oysters develop naturally, and giYe rise to some fisheries of no
great importance, carried on by the inhabitants of Caorle. The Carrozza is exposed to winds, and to accumulations of sand, &c., and as
far as I can see, there seems to be no means to remedy this evil, and
make this locality fit for raising oysters; I doubt, in fact, whether these
oysters will ever fetch the same price as the lagoon oysters.
The best oysters which I Raw in any of the places which I visited
are those from the Canal Cauadarc (in old times called Canal Dare),
which receives its water from the port of Falconcra, and runs between
Val Nova (the property of Messrs. Grego) and Val Vecchia (the prop·
erty of the township of Oaorle). In this canal the oysters not merely
live isolated, fixing themselves to some shell, but have a tendency to
form beds, one lying on the top of the other. Their shell is generally
curved a little to the right; it is darker than that of the Carrozzct oyst~r; the upper valve is not quite so flat, and the lower one is sometimes
concave; in various respects, among the rest the brittleness of the
shell, it resembles the Taranto oyster. I gathered five having the
following dimensions : 82, 78 ; 00, 77 ; SG, 82; 90, 83; 54, 33. I found
them all fat and of excellent flavor.
·
*Millimeters.

The first indicates the length and the second the breadth,
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From my preliminary observations I have reached the conclusion
that there is some difference between the two localities Falconera.and
Baseleghe. Owing to various untoward circumstances,* however, I was
not able to take all the observations necessary for forming a definite
opinion, and I must, therefore, for the present at least, refrain from pronouncing an opinion on the subject.
I hope during the coming year to make all the necessary observations
on the saltness, the temperature 01' the water, &c., without which it
will be impossible to pronounce a satisfactory opinion on the suitableness of different places for constructing oyster-pares, and to express
my views on the manner in which this useful industry should be introduced.
In oyster cui ture a distinction should be made between places for reproducing and places for raising oysters; jt is very rare to find a place
whicb is adapted to both these purposes. I think that the swamp of
Dossetto is well adapted to the raising of oysters, but I doubt whether
they can be reproduced here; and to get the exact truth of the matter,
experiments should be made. \7\-'"itb the view to make success more
probable, I would not hesitate to place this swamp, which is only about
200'meters from the coast, in direct communication with the sea by an
artificial canal. In this way the renewal of the water would be more
complete and more constant. In front and by the sides of the mouth of
this canal oyster-pares might be constructed, furnished with small
canals, by means of wbich a sufficient level of water might be maintained, so as better to protect the oysters from atmospheric and hydrographic changes.
The most suitable depth of water both for reproducing and raising
oysters cannot be ascertained without a series of experiments. In the
Little Sea of Taranto, and in the lagoons of Venice, where oysters arc
found, there are seen in some places near the surface of the water the
leaves of the Zostera, which grows on the bottom, but near Fusaro, in
shallow water, these plants are not so plentiful (so says Issei). But in
our case the proposed new current would no longer permit 'the temperature to rise too high, and by using little canals for the inclosed spaces
intended for reproduction, the excessive current would be avoided,
vvhich would carry the embryos into the open sea, and prove a hindrance
to their becoming fixed to shells and other bodies (anything having a
rough surface), which should be scattered on the bottorn.t The free
current in the open part of the pond will increase the depth, thus making
it still better adapted to the purpose for which it is intended.
Having observed in the Carrozza numerous medusas, which, in some
cases, might prove injurious, I would consider it useful to keep them
,. Among the rest the delay in sending my instruments.
t If the current is too strong, it will be necessary to provide a larger number of
mother oysters, which it is not always easy for an oyster cultivator to procure.
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out of the new canal by means of fascines, which might also serve as
colltctors, and of which I will speak below.
The ordinary dimensions of the oyster pare should be 30 by 20 meters,
and the embankment should inclose a quadrilateral space, containing
8 to 10 mother oysters per square meter-that is to say, if reproduction
is intended. If the object is merely the raising of oysters, 150 may be
placed in the same space.
On the coast between Baseleghe and Falcon era oysters propagate, and
it appears th::-.,t the number of their enemies is not very great. It is
true that I noticed the usual Murex, which devours marine shells; but
which, as it seems, gives the preference to the Venus. I did not, however, see a single oyster shell pierced. by a Vioa or Oz.ionc. I believe
that the Oarcinus, the Pagurus, and the Asterina, which abound here, do
not do any harm to the oysters, and I cannot share the opinion of De I a
Blanchere as rega~ds the first-mentioned species. ·
Oysters are likewise reproduced in the Canal Canadare, and it would
be well to put co1lectors in both places for a trial. I 'vould always give
the preference to fascines, similar to those used at Taranto-~ e., about
2 meters long and 1 meter in circumference-proper care being tftken
not to hftve too thick stems and too thin branches.
F·ascines tied with a cord or zinc wire are to be preferred. They
should be raised somewhat above the ground, and attached to a large
rock by a cord of broom-corn.
Another practical method is to use pales co,·ered with hydraulic cement, mixed with sand; but they ha\e the disadvantage of presenting
f~wer points for fixation to tlle embryos while being carried along by the
currents.
A third Jdnd of collector which I proposed, because I think it is well
adapted to many points in the localities visited by me, might be formed
by a pale, if tlesirable, covered with cement, to which at~ certaiiJ. height
fascines arc attached. All that is required would be to ram the lower
end of t}l(' pale, which should be point9d, into the bottom in a neighborhood where there are mother oysters. When the young oysters are to
be transported these 1mies arc simply pu1led out. I advised Messrs.
Grego to place some of these collectors near the mouth of the canal,
which leads to the principal canal of Val Nova.
As regards the spawi1, I would always prefer that from the lagoon.
There is no difficulty in procuring mother oysters, because they are
quite frequent in many places of the estuary; and when it is remembered that one oyster can furnish from GOO,OOO to upwards of a million of
embryos,* there is no fear that the principal elements of oyster culture
will ever be wanting, and that the experiment will prove a failure, proYiue<l tlJC locality selected is fa\'orable to the life and development of
the oystrr.
·)fDA v AlNE : .

Recherches sur [a generation des h1dtres.

Paris, 185B, p. 45.
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OoNCLUSIONS.--From the foregoing facts I conclude as follows :
(1) The fish-culture practiced for many years at Val Nova proves beyond a doubt the suitableness of the lagoon of Oaorle for constnfcting
inclosed fish ponds.
·
(2) The tract selected for the inclosure of new grounds offer::; every
condition necessary for insuring happy and very remunerative results.
t_3) The swamp of Dossetto is the best of all the localities visited by
rue for constructing pares for raising oysters.
(4) Oysters are reproduced along the coast of Caorle, and in the Canal
Oanaclare, for which reason it would be well if :\1essrs. Grego could obtain
exclusive control of the fisheries, at least in one of the localities, which,
owing to the proximity of the Dossetto swamp, are well adapted to the
reproduction of oystert1.
·
(5) In the waters of Uaor·le there is also fonnd the .lJfytilus galloprovincial-is, and it is possible that the cultivation of this mollusk could also
be carried on successfully.
(6) It is necessary that the Government should issue strict onlers for
t he better observance of the fish~ry laws, so as to avert the dangers resulting'from the destruction of the young oysters, a-qd this not only in
the interest of cultivators, but for the preservation of the species.

56.-A

RJEAS~Nl!NG

I,OJIS'J'ER.

By WILLARD :NVE, .J1·.

While at Bird Island, Buzzard's Bay, Massachusetts, I noticed what
seemed to point at reason rather than instinct iii the lobster. · One had
his home for the time in a hole under a rock, where the water was about 5
feet deep. Thinking to catch him, I made a noose at the end of a fishline, and by ~eans of a stick spread it carefully arounu the hole ; then
let down a piece of menhaden, holding it 6 or 8 inches away in front.
The 'lobster soon reached out t.o take .such a nice morsel, when, by jerking the string, I had him noosed around one of his big claws near the
end; but after I bad him half out of his hole the string slipped off and he
got back. However, I had no doubt of catching him the next time, so,
spreading the noose as carefully as before, and again letting down the
piece of menhaden, I awaited results, when, instead of boldly putting
out his claws as before, he first put his feelers through the noose,
and, with a waving motion, felt the string all the way around, then
pushed one claw under the string and grabbed the bait. Three or fo ur
t imes I tried him with the same result. He first carefully felt the noose
all around, then. rooted one claw under the string and secured the bait.
I finally bad to give up all thoughts of getting him, and came away
firmly believing tllat until this fellow uies of old age the lobster will
not be exterminated in our waters.
NEW BEDFORD, MASS., May 10, 1886.
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57.-NO'I'ES UPON 'I'HE J.N()II.EASE Al'\D DECREASE 01<' FI§U,k

By A. HUBNER.

The Werbellin Lake, which is about 28 fathoms deep and bas very
clear water, contained among other fish up to 1850 many marenas
(rnarane, a kind of Coregonus) and sticklebacks. During the next ten
years the marenas gradually decrea~ed and nearly disappearea, so that
during the twenty years from 1860 to 1880 only a few, at most fifteen,
were caught per year. From the year 1880 they again increased, without any known human agency, so that in the autumn of 1882 several
hundred weights were taken, and in 1885 about 10,000 pounds. The
· fisheries are carried on in nearly the same way as forty years a go,
only transportation to Berlin has become easier and more rapid. As
this lake has a season of prohibition in spring, the fisheries were continued (also since 1880) during the autumn, when the marena spawns.
It is sufficiently proved that these fisheries have not done any injury,
and that the marenas having begun to disappear gradually thirty years
ago, without any indication of disease, may possibly have been the
work of the sticklebacks. These fish, which in former years were
caught in enormous masses, to be used and dried as fish-food, probably
ate the spawn of the marenas, so that there was not enough left for reproduction. In favor of this supposition we may cite the fact that when
(during the ten years from 1860 to 1870) the sticklebacks also began to
decrease the marenas again made their appearance. Nevertheless they
again appeared in enormous numbers, when five years previously there
was hardly any trace left of them. On the other hand, it is very strange
that of the artificially raised marenas which were planted in this lake
about eight years ago not one has been seen again. While there were
no marenas in Lake Werbellin the public forgot this fish, so that at present no one wants to buy them. Hence they do not bring a high price.
The same is. true at the large fish-market in Berlin. When alive these
fish will not sell at all, and when dead they at mos't fetch 20 pfennige [5
cents] per pound in the Berlin market. If the sticklebacks have caused
the disappearance of the ~arenas, what has caused the disappearance of
the sticklebacks¥ Is it because they no longer found as food any spawn
of the marenas ~ But, then, the marenas had long since disappeared,
when the sticklebacks were still flourishing. Owing to their silarp fins,
sticklebacks are not attacked by oth~r fish, and the meshes of the nets
used i.n this lake are too wide to permit of the supposition that most of
the st,i cklebacks bad been caught. The fishermen do not know wlw.t
cause to assign, and are only glad that they have got rid of them.
;, '' lWtselhajtes Verrnelw·en oder Verschwinden einzelnm· Fischgattzmgen." From tile
Deutsche FischeTei-Zeitung, Vol. IX, Nos. 1 and 2, Stett.ln, January 5 and 12, 1886,
Translated from the German by HERMAN .JACOBSON.
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Besides marenas hake were also found in this lake, and their num
was likewise subject to great changes. Whenever in a certain year
spawning process is successfully accomplished and the young fry
ages to get through the first summer, the fish from this year can
orally be traced all through .the fisheries until they have grown tom
turity. Tllis process, however, is not so rapid as with the carp, and
takes about ten years or longer before tlle bake in this lake reach
weight of 12- to 2 pounds. A.s frequently many years pass before
is a good spawning year, tlle set of hake which jast happens. to be a
the right size has fo make up for· all deficiencies. And if there are several good yean;; in succession, the fishermen are bappy. But tt also happens frequently that a very numerous set of fish from a certain Jear
does not seem to make any progress, and disappears aU of a sudden.
'I'hus one year the quantity of bream spawn, measuring 15 centimeters
[nearly G inches], in the Lehnitz I..~ake was so great as to impede the fisheries and keep the tisbermen busy removing the little fish from their
nets. At one haul during winter I caught 2,500 pounds of this kiml of
fisb, but not a single one was of a salable size. I knew that the quantity of spawn was too great for a lake baving an area of about 250 acres.
I therefore asked permission of the authorities at Potsdam to catch some
of theRe small fish and transfer them to Lake Werbellin. This permis·
sion was granted; but much time had been consumed in getting it, and as
I had to let the winter pass~ I found but little spawn of the bream in the
following spring, and the intended transfer could not be effected. Although tbe Lellnitz Lake contained some pike and bass, it could hardly
be supposed that they bad exterminated the :young bream. Probably
the food of the bream became scarce, so that most of the bream perished,
giving the survivors a better chance to .grow and develop. A similar
case occurred as regards perch in the Gross Schauener Lake. One
summer I caught regularly many small perch which bad barely the
regulation size. They were too good to be thrown away, and too small
for the market. I therefore put them back into the lake, hoping to catch
better fish during the following :year. Wben summer came I did not
catch any perch, either small or great. The numerous set from the preceding year had dwindled down, and but few remained. I do not mean
to say that this will prove an injury to the lake; on the contrary, I hope
that thereby the more valuable young bass will flourish all the more.
In all these cases I have not succeeded in ascertaining or even in esti·
mating the ~ge and annual increase of the fish, because I did not notice
the different sets, until they had become young .fish having almost the
regulation size. I think, however, that I am prepared to give some ac·
count of tb~ growth of the bass in open waters. E\en here I can only
state the annual increase with absolute certainty from the time when
the young bass had almost reached the regulation size; but I possess
enough data to enable me to fix the year 1877 as the spawning Jear.
In the autumn of 1881, large masses of these young bass were caught in
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the Gross Schauener Lake; which had barely the regulation size-35
centimeters [13¥- inches]-and weighed~ pound apiece. As my predecessor had to give up the lake in the following year, he took out as
many of the th~n 4-year-~ld bass as he could possibly get. But their
number seemed to have been but little decreased thereby; and as but
few bass, either larger or smaller than these, could be noticed, the
growth of the fish which had been hatched in1877 could be traced <listinctly. By next year, in the autumn of 1882, these bass had reached
a weight of~ to 1 pound; in the following autumn, 1! to 1~ pounds; in
1884, 2 pounds; and this autumn (1885) these eight and a half years old
bass weigh fully 3 pounds, so that evidently the largest increase of weight
has been this year. If I had caught many of the young bream referred
to above a year sooner, or taken out the young perch sooner, both these
kinds would possibly not have disappeared. It probably has not been
a mistake to take the young bass so soon, as otherwise they would have
died out of themselves. As it is, they have so far been caught in large
numbers every year; and in spite of this there are many left, while but
few older or younger bass are caught. But the most convincing proof
of the fact that extensive fishing is not injurious as long as there is a
good stock of fish, is furnished by the quantity of marenas in the W erbelliu Lake.
These and similar cases have not been thus far generally made
known, although the fishermen could give many such instances. A general and sudden dying out of fish becomes known much quicker, because
it is more striking, au<l because the proofs of the occurrence are evident.
1 hc causes of such occurrences are frequently ascertained to be impure
or poisoned water. The lack of fresh air also is dangerous, especially
in winter when the 1ce is thick. But it also happens that only one kind
of fisll dies out, while others continue to live and flourish. Tllus eight
or ten years ago all the bass in the Strauss Lake died at the same time;
and it was impossible to surmise the cause, for it can hardly be supposed that it should have been caused by a thunder-stGrm; and as the
lake is very large and deep, it is not easy for its water to become impure or too warm in summer. In consequence those fish of which there
is an abundance ha,-e to be caught more freely; but, on the other hand, it
will be advisable to aid those fish which are not found in such large numbers by prohibitory measures, or by planting young fry. In this respect
I can record rapid success as regards tench and eels. But as this can
be done only in inclosed waters, or wherever the fisheries are managed
by joint stock companies-of either of which we have none too manywe shall hardly be able to look for any rational fisheries.
If we ask how it comes that in one year there is so much ;young fry, and
again in several successive years hardly any, many different answers may
'be given. In one case there may be a lack of good spawning places;
then again the weather may have been unfavorable; and in otller cases
1
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some poisonous matter or mold may have attacked the eggs. Much
harm to tlle eggs and fry is done by the different enemies of fish and .
l?Y the :fish themselves. One spring I impregnated bass eggs and fixed
them on juniper branches in wicker-work baskets, which were placed
in the water. For three days ever:ything progressed favorably, but on
the fourtll day I found in the baskets several thousand maggots, which
ba.U completely devoured all the eggs. Later I took, for hatching
young bass, boxes of fine wire-work, and arranged them in such a man.
ner that they did not touch the bottom but floated in the water, but
eveu then the maggots collected in the boxes and ate the eggs off the
juniper branches. It seems, therefore, that these maggots scent the
fish eggs. Later they began to attack the young fry. .After I had obtained from these wire boxes quite a large quantity of young fry-more,
in fact, than I was able to ship at the time-I placed some of tltem in a
puddle iu one of my meadows, in order to observe their growth. But
I was not to enjoy this pleasure very long. The puddle was full of all
sorts of worms, one devouring the other, and all of them attacking the
young fry of the fish as soon as they had become stronger than the fry.
It should be remembered that young bass fry are so small and
transparent tllat during tlle first days t.h ey can hardly be seen with
the naked eye. In order to learn to know as many as possible of the
enemies of fish, I put some specimens of every kind of aquatic animals
found in the puddle in a glass and added some hake fry, which can be
seen better. At once a fierce war began, one endeavoring to devour
the other; but the fry seemed to be sought after by all of them. Tllus
a salamander, tllree inches long, had devoured in one !lour about forty little fish, both when taking in water and by pouncing upon tllem. Even a
heavy tadpole caught several little fisb. Qt;tickly moving and glittering
water-beetles and other insects devoured large numbers of fish, while the
maggots referred to above seemed to go more for the dead fish, and only
occasionally got a few live ones. Of the entire number of small animals
and fisll, only the salamander and a few beetles remained as conquerors,
all the rest having been killed and devoured.
nut, on the other hand, tile fish themselves are not a whit better than
their enemies. Large fish will devour small ones, and their eggs arc
most eagerly sought after by small and. young fish. As young fish,
after they ha;ve lost their umbilical sac, principally eat small, almost in. visible animalcules, as they grow they will take larger fo1d, among the
rest the aelicatc fry of bass. If we consider these known and unknown
enemies, and other injurious circumstances, we can easily understand
why in many years th ere is no increase in the number of fish, so that
tlle good years ha\~ e to make np for the poor ones.
Ki)LLNITZ, December, 1885.
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I.N IUAY, l.S86.

By W • .A. WILCOX.

The month of May has been one of excitement and dis.c ouragement to
the New England fishermen and all interested in the fishing industry.
To those that for any reason desired or were obliged to visit British
provincial ports threats of seizure and trouble, doubts, and "anxiety,
with a lack of knowledge as to just what rights they had, caused much
bother and vexation, resulting in the seizure of two vessels.
Codfish had been very plentiful on the Western Bank, and vessels
returned from short trips with full fares. On George's Bank a fair
catch was made. . A short distance off Cape Cod fish of good size and
quality ha;ve been abundant. In Ipswich Bay the catch of codfish bas
been more than an average one; the gill-nets were taken up and the
season ended on May 3, while last year it ended May 12. The total receipts of codfish at Gloucester from all the fishing grounds were slightly
less than for the corresponding month of last year.
ITalibut have been scarce. From the Grand and Western Banks
vessels arrived with less than half fares. The catch on George's Bank
was good, the fish being taken in deep water between George's and
Brown's Banks. lVIore vessels have been engaged in the catch of halibut than last season, and the receipts show a small increase over those
of May, 1885.
The mackerel catch south of Sandy Hook has proved a failure. The
demand for all kinds of fish bas been very light, and prices lower than
for years. Mackerel have not been seen in any abundance. The spring
catch has been a failure and :financial loss to nearly all engaged. During the month vessels have daily fitted away for the mackerel fishery,
230 sail being engaged at the close of the month. Most of the time the
market has been bare of fresh mackerel, and very :few have been cured.
On May 1 and 2 a severe storm caused the loss of 17 seine-boats. At
the close of the month vessels are widely scattered, a large number of
tllem being off Block Island. Many are returning to home ports to refit, not having taken a single mackerel. The first few scattering mackerel caught in the weirs at Cape Cod were taken on May 6; last year it
was on May 4. The first catch made in Gloucester Harbor this year
was on May 18. On May 14 the first catch was made in the weirs on the
Nova Scotia shore; last year it was on May 18. The first arrival at
Gloucester with mackerel direct from the :fishing grounds was on May
7, being a small lot of 40 barrels that sold for $4.50 a barrel. The weir
catch of mackerel at Monomoy and along Cape Cod bas been a failure.
Pollock, averaging 10 to 12 pounds each, have been taken in purseseines off Chatham, Mass.; but the receipts show a decrease from last
year. The Taunton River catch of alewives and shad bas been of extra
large size and quality, with a !arge decrease in the amount taken as
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compared with that of last year. Bait has not been in grea,t abundance, yet the weirs along the 1\-Iaine and Massachusetts coasts have
been better able to supply the wants of the fishermen at all times than
last spring, very little delay being experienced and there being no
necessity for any American vessel going into any foreign port for bait.
During the month one vessel was lost, the schooner Monitor, of
Gloucester, 95.32 tonnage, built in 1884, and, with :fixtures, valued at
$10,000. While on a halibut trip she went ashore in the fog at Port
May, Newfoundland, on May 6; the crew were saved, all else being a
total loss.
The fishing treaty of 1818 with Great Britain and the seizure at obscure ports by the British Provinces of two vessels owned in the United
States, the charges being violation of the customs laws, have occasioned
much inte:r:est. Quite a contrast may be noticed between the action of
the Canadian Government and that of the United States in a parallel
case. ~rhe schooner Sisters of Yarmouth, Nova Scotia, was seized at
Portland, Me., on May 24 for violation of the customs laws; but as no
intention of fraud or wrong-doing was shown, the Canadian vessel was
soon released. The two vessels belonging to the United States still
remain in the hands of the Provincial officials.
The following was the position of the New England fishing fleet during
the last week of May :
Position.

No. of
sa.il.

Object.

Grand Banks, lat. 440 to 460, long. 520 to 540 . . . . . . . . . . . . . . . • . . . . . . . . .. . . . . Cod:fish ...... . .. .
Grand .Banks. htt. 430 to 44o, long. 490 to 510 .••..........•.•••... . ......•. Hallbut .......... .
Western Bank, lat. 440 to 450, long. 600 to 6to .•.•........................ . 1 .... do ........... .
GPorgo 's and Brown 's Banks, lat. 41 o to 43° , long. 660 to 680............. . Cod and halibut .. .
Ofi' the coast from New .Jersey to Cape Cod ................ . ............. Mackerel . ....... .
OJf tho eastern coast of New England .............. . ................... . Ground fishing . ..
On the way to Iceland or Greenland ...................................... Halibut ......... .
Total . . ............................................................................ .. . .

Receipt; of fish at Glouceste1·,
From-

Fares.

Codfish.

M~., in ]fay,

Halibut.

Haddock.

George's Bank .......... .
Brown's Bank .......... .
La Have Bank ..•.......
'Vestern Bank .......... .
Grand Banks ............ .
Nova Scot-ia, Cape shore ..
New Eng:land shore ..... .
Ipswich Bay, nets ....... .
Ofi' Newfoundland ..... . . .
.Bay of Fundy ... . ... . ... .
Mackerel trips, shore ... .
Total, May, 1886 ..... .

133
2, 700, 000
13
285, 000
4
150, 000
16
1, 1~8. 000
34 . • . • . . . • . . . .
1
30,000
23
241, 000
5
11,500
1 ...... ......
1
20, 000
4 ·•••••·••••·
235

4, 565, 500

Pottnds.

941

Hake.

Pollock. \Mackerel.
---

::~~~~;~00: ~~~t·: 27J7~;.

325,410
19, 680
l, 800
100, 100 ... . . .... . . . .. .. . ... .. .. .•• .. . • . ....... ..
623, 000 .. . . . . . • . . .. . • .. . .. . . . . . • . . . . . . . . ....... ..
·--- ....................................... . ......... .
11, 000
25, 000
5, 400
414, 000 . ....... ..
. ....................•............ . ............. . ... . .
8, 000 ······ ............... . ....... . . . ......... .
........ .....•......... . ..•. .................... ....
............ ............ .......... ..........
480
1, 088, 990

Other receipts in May, 1886: 400 c;~.uintals of dried hake.

GLOUCESTER, MASS.,

~25

230
2[)0
8

1886.

1 -- -- 1 - - - - - 1 - - - - - - - - - --

Pounds.

160
40
28

June 21, 1886.

31,000

5, 400

414, 000

480
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DESTROYED BY Sll.IAI,J",.l'fliESIIED SEINES.

By B. P. CHADWICK.
[_Prom a letter to Prof. S. F. Baird. ]

Tile destruction of young mackerel along our coast by the use of fine.mesh seines is enormous. I bad long known that great quantities of
young mackerel were destroyed by the fishermen, but I did not think
that the amount was so great until I had given the ~ubject an investigation. The number of mackerel vessels llas Yery much diminished iu
the last twenty years.
The present method of our fishermen in seining mackerel is such tllat
while taking over 500,000 barrels of good sizable fish, it causes a tot8l destruction of over 1,000,000 barrels of young fish that have grown to onethird the usual size of fully matured fish. Could this number of fish be
protected and caught when full grown, the amount would be 3,000,000
barrels; and at the present price of No. 1 mackt>rel ($15 per barrel) the
amount of $45,000,000 worth of food-fish is no small item to our people.
The llay crop of Maine, New Hampshire, Vermont, and Massachusetts
is 3,150,000 tons. This crop Las a market value of $37,800,000. Now,
if the farmers should destroy the bay crop annually, the effect upon
agriculture in these States would be disastrous; and .Yet tlle preseut
method of seining mackerel destroys $45,000,000 worth of food-fish, and
scarcely a voice is raised against it.
Mackerel vessels carry from two to four seines each. I have known
a single seine to destroy a hundred and fifty barrels of young mackerel
in a day in the taking of thirty barrels of marketable fish. If one sei11e
does injury to this amount in a single day, wllat must be the eff'cct of
using the seines of a mackerel fleet of four hundrecl 'essels for ninety
days ? The ocean is large, ancl mackerel are prolific. The spawn of a
singlp mackerel is nearly 500,000. Were it not for these two facts, the
end of mackerel fishing would soon be reached. As it is, the catch of
No. 1 fish is small, there being scarcely any in the market, and these
few selling at an exorbitant price. This condition is cansecl by the destruction of the young fi sh.
The subject is one that seems to call for immediate attention. Our
tishing laws, as regards the coast fisheries, are in a bad condition, and
need a thorough investigation; while all our regulations concerning
ocean fishing sh oulcl be well known and the grounds for their existence
should be thoroughly understood.
BRADFORD, MAss., July 16, 1886.
Bull. U. S. F. 0., 86-13
0
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60.-DEAD FISJ-:1 ON THE COAST OF RHODE ISLAND.

By HERBERT :M. 1'-NOWLES.
[From a letter to Prof. S. F. Baird.]

Abont the 1st of July hundreds of barrels of small dead fish were
drin•n ashore about 12 miles west of Point Judith. The papers described
them <tS small herring. SimiJar phenomena are reported from the coast
of North Carolina. For the last three weeks immense schools of these
tish Laxe been near the shores of Point Judith. They are about three
inch<'s l<mg and resemble small hickory shad. I have seen them so
tbick i11 the water, which wal"! about lG feet deep, that the fish on top
had to swim on their sides, being literally forced into that position by
the mass below.
Tile point I wish to call attention to is this, that while these fish have
been Hmnd tllese shores some little time, no dead ones were seen until
the moruing after a thunder-storm, the first to occur while the fish were
here. Our old fishermen believe that thunder will sometimes kill fish,
lmt 1 ha,-e hitherto regarded that as one of their many superstitions.
During the last two weeks I have caught over n, ton of bluefish, and
upon examination I find that they are not particularly fond of the bait,
as tlll'lr ';pokes" contained squid and whiting. The thunder-storm
occune<l at 1 a. m. on the 8th instant, and at sunrise large quantities
of the bait were dead, large "·indrows of them cast upon the shore for
an eighth of a mile distant, and the bottom all white with them in fifteen feet of water.
I inclose clipping~;; from two papers. 'l'he oily scum referred to in the
second ·was not seen at Point Judith until after the dead fish, and jt
mny be that it was caused by the decomposition of the fish
TJNI'l'ED STATES LIFE-SAVING STATION,
Point Judith, R.I., July 11, 188G.
CHARLESTOWN, H. I.-An immense quantity of dead fish were s·wept
l1y the tide into Cllarlestown reach on J nne 18. The fish are strangers
to this locality, no one knowing what they are. 'l'hey an~ about two
inches long, and are of the herring species. The ehannel connecting
Charlestown Pond with the sea was literally lined with them. It is
estimated that there were from 200 to 400 cartloads of the fish swept in, ·
and the !leach was also lined with them. Large quantities of them have
been secured by the farmers for manure. They are fast decomposing.
apd the stench from them is almost unbearable. Where they came
from and what killed them remains a mystery. [From the Providence
Jcurnal, Providence, H. I., .Tune 23, 1886.J
AN OILY PHENOMEKON.-The people in the vicinity of Raleigh, N.
C., are perplexed on~r a phenomenon that is observed along the southeastern co.ast of the State. An oily scum on the water extends for sev-
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eral miles out to sea, and affects the rivers for a long distance inlauu,
making the surface smooth anti calm. Fish are dying by thousands
and floating like chips on the surface of the water. It is supposed
that they are poisoneu by this oily scum, but whence the destroyer
comes nobody knows. A suggestion that a ship loaded with oil may
have foundered in the vicinity is scoutell, because from Lockwood's
Folly all the way to Little River the scum is found, and the coast is
strewn with the uead fish all the way. In the salt water about SlJa1lotte
River and Tubb's Inlet are immense quantities of dead fish of eYery kind,
and it is feared that there are no live fislJ left in Shallotte H,i,·er or within 10 miles of its mouth. The water appears to have become as oil, and
. the wind seems to make no impression on it. [From the Narragansett
Herald, Narragansett Pier, R. r., July 3, 1886.]

61.- FJISII llN PUGET SOUND.

By J. P. IIAllllUOND.
[From a letter to Prof. S. F. Baird.]

I lmYe been engaged in the fishing bu:-sincss (making oil from herring
and dogfish, aud salting and smoking salmon and herring) ou Puget
Sound for tile ~ast seventeen years, and am well acquainted with the
different species of fish ·caught on the sound, and in the Strait of J uau
de Fuca.
From 1869 to 1877 it was not au uncommon occurrence for us to catch
fwm 200 to 300 barrels of herring in a nigllt, but since 1877 they have
been growing less in number, until now the largest night's work is
about 20 barrels. This is a great falling off, and it is much the same
way with all other fish on the sound. Previous to 1869 there had been
a great business done in catching codfish and ~inter salmon on the
same fishing ground where we catch :h.erring. The cod were dried and
the salmon pickled and shipped to San Francisco, but at the time of
my coming (in 1869) these two varieties were almost extinct. For then,
in an entire season of three and one-half months at the most, we caught
4 or 5 cod with our herring, and it is the same now. This is winter
fishing, from the middle of November to the 1st of March.
·
If we then caught 3 or 4 barrels of salmon, that was considered a
good catch, and now 30 or 40 salmon is the best we can do. vVe have
a species of salmon averaging about 7 pounds, which come every year
in September and run until October, a space of about six weeks; but
they are also becoming scarce, although there js still quite a business
done with them. Then there is another species called by white people
the hump-back salmon, on account of their getting a large hump ou the
male salmon's back about the time thf'y are ready to spawn. The Indians call them haddo salmon.
There is also the dogfish, whieh we catch for the oil contained in its
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liver. This bas become entirely extinct on some of the old fishing
grounds, and on many others where a man with 500 hooks would take
from 300 to 500 dogfish in-a night, he would not take that many in an
entire season now.
Then tllere is the halibut, of which a few years ago a great many
were caught in the sound, but now it is a very rare occurrence to catch
one. Fishermen have to go into the Fuca Strait for them, and that is·
also where they get the most dogfish now.
These fish that I have mentioned are the principal ones we ever had in
these waters. 'Ve have quite a number of smelt and several varieties of
flounders, but they are very scarce now, and one cause of this is on account
of tlte Chinese fishermen we bad here a few years past, who salted and
uried them for the Chinamen in this country. We have also a "perch,"
a very inferior fish, which brings forth its young alive the sam~ as our
dogfish. These "perch" also are rare. Thero are some sculpins, ancl
a small fish called a minnow. Then there is t'Lle rock-cod, an excellent
fish which is very scarce on the sound now, but ten years ago they were
very abundant.
We have also a good many shrimps, but they are very small; also
four distinct \arieties of clams. Oysters are met with in a few parts of
the sound, but in limited quantities and of very small size, the largest
being about the size of a silver dollar. Cockles and mussels are found.
The mussels are small and inferior, but at Cape Flattery, in Fuca Strait,
there is a mussel about G inches long, very finely flavored, and of a different species from those on the sound. We ha\e four kinds of crabs,
and with one exception they are all small and inferior, but the large
ones are of the same species as the crabs in California.
There have never been any laws here to protect the fish, with one exception. This was a law to protect the spawning ground of the berring,
wbich spawnnf:'ar our ·fishing ground. It takes in a shore line of about
15 miles, but all the other spawniug grounds are unprotected.
Everything-gurry, sawdust, and every description of filth and rubbish-is thrown into the water. The mill-owners have let the sawdust
run into the sound ever since they built their mills; some only a part,
but others all of it. I am living in a saw-mill town, and the mill-owners have thrown most of the sawdust into the water, and the conse·
quence is that the bay has filled in about 10 feet since I came here.
There are many lakes adjacent to the sound with outlets into it.
'l'hree miles back from Seattle Bay there are three lakes : Washington,
about 20 miles long and 3 to 4 miles wide; Union, 2 miles long and one
mile wide; Green, 1~ miles each way. Ten miles back from Seattle is
Samamisb Lake, about 10 miles long and about two to three miles wide.
All these lakes have deep water, and are good lakes to stock with all
kinds of fresh-water fish. 'fhe only fish in them is a species of trout,
very few in number, the largest of which are about a foot in length.
PORT MADISON, vV ASH., June 11, 1886.
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SPE()IES OF AMERHJAN FISH IN THE .-l.QUARIUJJI OF THE
ROYAL ZOO.LOGI{)AL SOtJIETY AT AllD:S'l.'EKDAJJI.*

In tho Netherlands slow but sure progress is being made both in artificial fish-culture and the matter of transrorting liYing fish from one
country to another. Experiments have recently been made in transporting such fish for a considerable distance; and these experiments
have proved entirely successful. The aquarium of the Royal Zoological Society at Amsterdam can in this respect cbron~cle results which
must be called entirely satisfactory. Not only have different kinds of
fresh-water fish been brought to the aquarium from Germany in perfectly sound condition, but also several kinds of foreign fish haYe been
raised in our aquarium· and brought to a condition of complete sexual
maturity. Thus the Idus melanottts var. 1ninicttus, a beautifully colored
"'\"ariety of the Idtcs rnelanottts found in our rivers, which is found in
large numbers in the pouds of Dinkelsbithl in Bavaria, has spawned in
a basin of our aquarium, a circumstancewllich bas thus far not occurred
in any other aquarium. At present ten of tllese fish, hatched and raised
in our aquarium, are in the ponds of Mr. J. N oordboek Hegt's fishcultural establishment at Apeldoorn, and have there likewise propagated their species. We desire, however, to call special attention to the
fact that two species of American fish have been successfully transported across tbeocean and placed in the Amsterdam aquarium. These
two spec,ies of fish-namely, the American catfish and the American
black bass-will doubtless stock many of our waters which at present
contain scarcely any fish.
TheAmerican catfish (Amiurus nebulostts or catus) belongs to the Hilurus family, and is therefore related to our Silurus glanis, the only
variety of this fish found in Europe. This American catfish is originally
found in the Schuylkill, the Delaware, the ·Hudson, and the large lakes
of North America, but has also been transplanted to the Sacramento
River, in California. The catfish is a good article of food. Ow;ng- to
the transplanting of these fish to 'the Sacramento River large quantities
are now _brought into the San Francisco market, where they have become sought after. The question bas been asked whether it would be
desirable to acclimatize the catfish in Europe, especially as it has been
sufficiently proved. in America that the catfish cannot he caUed a predaceous .fish in the full sense of the term, but lives both on animal and
vegetable food.
"" Twce .Amerikaansche vischsoorten in het Aquarium van hct Koninlclijk Zoulogisch Genootschap 'Natu1·a A1·tis Magistra' te.Amster·dam." From the Ot·gaan d&r VereeniginrJ tot
Bet·orcle1·ing der Zoetu·atervisschcrij in Necle1·lancl [Journal of the Society for the Pro-

motion of the Presh-water Fisheries in the Netherlands], Vol. I, Nos. 1 and 2, Amsterdam, December 4, 1885. Translated from the Dutch by HERMAN JACOBSON.
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The first practical attempt in this direction was made in Belgium.
.Mr. Thomas Wilson, United States consul at Ghent, first suggested
placing catfish in the Scheidt, a river which, owing to the large number
of factories on its banks, does not contain many :fish. It was presumed
that the cat~:fish would ·be particularly adapted to the RiYer Scheidt, because it had been sufficiently proved in America tllat this :fish is not
much affected by the refuse from factories. After consulting with Prof.
Spencer F. Baird, one hundred young catfish arri\ed at Antwerp in
No\ernber, 1884. By the advice of Professor Baird, these young catfish
were not immediately placed in the river, but first in the large basins of
the aquarium. It is only after these fish llave reached maturity in the
aquarium and llave spawned there that the young generation should be
transferred to the river. This was done; and the young catfish received
from America have provisionally been placed pa.rtly in a small pond in
tl.Je Botanical Garden at Ghent, and partly in the Victoria-Regia basin
in the same garden. The selection of the last-mentioned place we do
not consider fortunate, as the temperature of the water in tllis basin is
certainly much too high for tllese :fish. At p:r;:esent there are in the
Amsterdam aquarium 45 catfish brought direct from New York, and
placed in a special basin with the llope that they wm reach maturity
and propagate their species. At present tl.Jese fish measure from 4 to
6 inches in length.
As regards the mode of life, habits, and propagation of these fish, the
following is known from the observations of Mr. Jolln A. Ryder.* During winter the catfish lives at the bottom of the water, and prefers a
clayey soil, in which it almost buries itself. · During the :firs"t fine days
in February some of these fish make their appearance, and in May they
may be observed in rivers and lakes in large numbers. They prefer
water which is muddy and does not have much of a current. No diseases or parasites have been noticed in the catfish. Their only enemies
are bass, muskrats, and turtles. Mr. Ryder placed a male and a female
separately in a hasinofthe vVashington aquarium. The female laid about
2,00Q .eggs in a shapeless heap, and left them immediately after they
llad been laid. The male, llowever, acted Yery differently, and after the
eggs had been impregnated, did not leave them for a moment, and by
a regular movement of the pectoral fins Ci:Lnsed a continual current of
fresh water to pass through the mass of eggs. After a week the young
fish slipped out of the eggs. On the thirteenth day after they bad
been llatched, the umbilical sac had disappeared, so that two days
later the young fish eagerly took the food offered them, consisting of
small pieces of liver. It is very remarkable that the eigllt feelm s round
the mouth begin to develop on the thirteenth day after the fish are
hatched, at which time also the last traces of the umbilical sac have
disappeared.
• See F. C.

B~lletin

for 1883, p. 225.

BULLETIN OF THE UNITED STATES FISH COMMISSION.

199

The black bass (Micropterus salmoides) belongs to the bass family, and
is common in North America, especially in the Saint Lawrence River
and the 1\i[ississippi. American ichthyologists distinguish two varieties,
namely, the large-mouthed bass (Micropterus salmoides) and the smallmouthed uass (JJI. dolomiei). Both kinds are valued very highly . for
food, and fetch a good price in the market. They flourish -best in uroad
flowing waters having considerable depth and not too low a tempera-ture. In the northern part of" North America, in the larg~ lakes, they
reach a weight of 4 to 8 pounds, and in the South a weight of 12 to 14
pounds. They prefer a rocky or pebbly bottom of rivers which have a
strong current, but are also found in shallow lakes or ponds where there
is but little current. They prefer to spawn on a gravelly or sandy bottom, where, by a strong movement of the fins, they make a sort of nest.
Both the male and the female keep watch over the eggs and tlJc young
fish. The spawning season lasts from March till the middle of July,
and varies a little according to the higher or lower temperature of the
water. Tile eggs are hatched in 7 to 14 days, and the young uass remain in the nest from 2 to 7 days. Several attempts have already been
made to acclimatize these fish in Europe; and both in England au<l in
Germany these attempts have been successful. 1\iax von dem Borne
deserves great credit for Laving first introduced this fish in Europe;
and next to him should be mentioned Mr. G. Eckardt,jr., of Liibbinchen,
in Prussia, who took care of the fish during their transportation from
New York to Bremen. But more than this, Max von dem Borne bas
succeeded in having three black bass spawn in his ponds. Several
thousand young bass have by this famous fish-culturist been placeil in
a special pond, where they are fed with small crustaceans (Daphnia,
Cyclops, &c.). Thus not only the transportation of these fish from
America to Germany but also their propagation in German waters has
been entirely successfuL
The Amsterdam aquarium at present possesses four fine specimens of
black bass, which grow well, and will, in all probability, reach sexual
maturity. We owe a debt of gratitude to Prof. Spencer F. Baird, of
Washington, and Mr. E. G. Blackford, of New York, and also to the captain of the steamship Edam, Mr. J. H. Taat, for the great care be took of
the tisb during the voyage from New York to Amsterdam; as to these
gentlemen it is mainly owing that the experiment has proved successJul. It will be of great importance to fish-culture in the Netherlands
if the experiments made in the Amsterdam aquarium to propagate the
American bass are crowned with success. 1\iany of our rivers and lakes
which at present contain hardly any fish could be advantageously
stocked with American black bass.
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113.-NEW ENGLAND

I.~!"Sfli11UUE~

IN JUNE, 1SS6.

By W. A. WILCOX.

During this month about the same number of Yessels bave been engaged in the fisheries as in Junt', 1885. Owing to the scarcity of mackerel, more vessels bave followed cod and other ground fis1Jing, an<l not
so many lmve engaged in catching mackerel.
The receipts at Gloucester, which may be taken as a basis for the
catch by the entire New England fleet, show a large falling oft' from thu
corresponding month of last year. Codfish show a decrease of 3,161,200
pounds. Receipts from all the fishing banks show a loss, but mostly
from George's and Brown's.
llalibut lmve been very scarce on the Grand Banks, also on Western
Bank, \essels having returned with less than Lalf fares. In the deep
water between George's and Brown's fLsh have been abundant, and
good fares were secured, at times arriving in such abundance as to overstoek the market, prices dropping as low as 3 cents a pound. The aggregate receipts of halibut vary but little from those of June, 1885.
The Yessels that went to Iceland for halibut have all been reported as
:uriving on the fishing grounds, and the prospect was faYorable for their
l'iL'Curing full fares. Schooner Mist was nineteen days on the way from
Gloucester to Iceland, and the schooner 1\fystery was only fifteen days.
~rhe vast winter was spoken of by the natives as very severe.
vVeirs along the New England coast have had a light and unprofitable catch of numerous varieties, consisting of herring, squid, mackerel,
and ground fish; enough to supply all demands for bait, with only a
small amount for the market. .At Monomoy Point, south of Cape Cod,
the weirs were taken up the first of the month, the catch having been
the smallest for years, which is thought to have been caused by the
pollution of the water by a guano factory near by.
1\:fackerel have not been seen in any abundance since early in tho
spring. The fleet have constantly sailed all over the usual fishing
grounds from Long Island Sound to the Bay of Fundy, Nova Scotia
shore, and Gulf of Saint J.Jawrence, without finding any body of mackerel. The first mackerel reported caught at Chaleurs Bay were taken
in traps on June 9, and a few barrelR were taken oft' Prince Edward
Island on June 14. The total amount of salt mackerel landed during
the month by the entire New England fleet was 2,445 barrels, against
6,626 barrels in June, 1885, and was caught mostly in the \iciuity of
Roseway Bank.
On June 20 bonitos were seen in large quantities 50 miles south of
Block Island. On the same date white water was, for the first time in
several years, seen on 1\Iiddle Bank. Squid have been very plentiful
on the fishing banks as weli as close in shore.
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:Menhaden have been scarce. The fleet engaged in their catch often
cruised for a week or more without seeing any fish. A few scattering
fish taken from the weirs are all the menhaden seen north of Cape
Cod.
\Vhales have been numerous off the New England coast. Three
steamers are engaged in taking them, being quite successful, althongh
many that are shot and sink in deep water are not recovered.
Shad were schooling the last of the month in unusual abundance off
Seguin and Small Point, Maine. Five hundred barrels were taken in
purse-seines by the mackerel vessels and 200 barrels by smaUer vessels
that fished near shore. The shad were of good size and quality, onethird No. 1 balance mess, and sold at Portland for $4i and $8 a barrel.
On June 9 the new schooner Grampus, of the U.S. Fish Commission
fleet, arrived at Gloucester. This vessel, designed by and built under
the personal supervision of her commander, Capt. J. W. Collins, is of
interest as a departure from the prevailing and almost universal style
of a New England fishing vessel. She is 83-l0il6 tonnage, and by experts
is pronounced not only a fine-looking vessel but one that from her increased depth and model gives promise of much greater safety in rouglt
weather, while at the same time she is expected to be a fast sailer.
The Grampus is admirably fitted up for the practical and scientific
work for which she is intended.
The Gloucester fishing-fleet enrolled and under license on the last
day of June was: Under 20 tons each, 54 sail, with a tonnage of 600.25;
o\·er 20 tons each, :384 sail, with a tonnage of 26,448.71; makiug the
total tonnage of the fleet 27,057.96.
The demand for all kinds of fish, both domestic and foreign, has continued depressed and far below the average. Although the receipts
show a large decrease from those of one year ago, the market bas at all
times been well and amply supplied at prices lower than for many years.
The extreme low prices do not seem to stimulate an increased consumption.
The following is the position of the New England fishing fleet during
the last week of June:
No. of
sail.

Position.

Object.

Graml Brmks, l:tt. 44° to 4G 0 , Jong.s~o to 54P ·--··· ................... ----·
Graml nan ks. lat. 440 to 450, long. 4!JO to 510 . - ..... ----- ·----·. ----.----..
\VeRtem Bank, lat. 44° to 450, long. Goo to 61o ·--·- ·----- ·----- ..... ·----·
GPorgc'H and Brown's Banks, lat. 41o to 430, long. 6GO to 680 . __ .. _... ____ .
From Block Isl::tml to Gulf of Saint Lawrence . : _.. __ . -· •.. _... _.. _. . ___ .
O!f t'fl~toru coast of New England .... ·- ...... ·----··--- ______ ...... ·--·-·
On trips to Iceland or Greenland .... _.. _____ ·---_ .. __ .. ____ . ___ .. _.. ·--- ..

Codfish ....... --·
Halibut ... -.......
.... do·-----------·
Cod and halibut...
Mackerel ... _. . _..
Grmmd fish .. ___ ..
Halibut .. _. ___ .. _.

175
40
30
230
250
300

Total .. _. _.. __ ..... _. _... __ . _______ . _________ .... __ .. __ .... _... ___ . _ . ___ ... ____ . . . . . . . . .

1, 033

8

In nddition to the above, three steamers were engaged in taking whales
ofi' the New England shore; and one steamer was fishing for mackerel
off this shore.
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The British steamers Carmona and Concordia arrived at Montreal on
June 21, being the first vessels through the Strait of Belle Isle this
season. They report many fields of small broken ice and a great num·
ber of large icebergs, extending as far east as 110 miles from the strait.
Receipts of fish at Gloucester, Mass., in June, 1886.
I
Fares. Saltcodfish. Frei~u~.al-

From-

R~g~~~sf:n~~ :::::::::: ::::;:::: :::::::::::

Grancl Banks ...... ----·- .... ·----·._ ....... .
Casho'sBank .. ---- _. ·--- ... ___ . _.. _.. __ . ___ .

r~PH~~r1~~k-::::::::::::::::::::::::::::::
Nova Scotia, Cape shore------ .. -----· ____ ..
Western Bank ___ .... _____ .. _. ___ . __ . ____ _:.

R~~qo;~~~~d-~:::::::::::::::::::::::::::::::

Salt hake.

Salt pollock
and salt
cusk.

Pounds.
Pounds.
Pounds.
Pounds.
2, 880, 000
342, 650
1, 000
142
8
253, 000
22, 800 .. - - ..... - - - .. - .... -.. ..
29 ..... -. . -- .
057, 000 ... - ... --- ............. .
5
.165, 000
400
42, 000 ... - ....... .
1
8, 000 ...... ··---. --- .... ---- ............ .
1 .•.... ......
35,000 ...................... ..
3
125,000
14
36,000
10,000 .......... ..
1, 112,000
3, 300
45, 000 .......... ..
5
149,000
1
10,000
18, 000 . -- - - .. -. . . . . . - .... -... .
28
72, 000 ..... -- .. -..
t414, 000
380,000
23

New Eng-land shore*---- .. -----·---·--_ .. --Mackerelingt. --- ---·-- ------ .. -.---------- ·
Total, .June, 1886. ___ ........... __ ..... .

260

5, 082, 000

1, 187, 150

98,000

Total, .June, 1885 ...... ---- .. --- •.......

399

8, 243, 200

1, 204, 000

ll3, 800

I

I

*In addition to the fares above stated, 2,000 pounds of salt haddock were brought in.
t Of this amount, 34,000 pounds were salt cusk.
; Yielding 2,445 barrels of salt mackerel, the amount in .June, 1885, having been 6,626 barrels.
9 Of this amount, 103,500 pounds were salt cusk.
.

GLOUCESTER, MASS.,

July 15, 1886.

64.-RE.POR'B.' UPON T.IIE SUA.D AND IIERRING FISIIERIES OF THE
PO'.i'OJJ.IAU RIVER FOR 1SS6.

By GWYNN HARRIS.
Number of shad landed at '\Vashh1gton from March 19, 1886, to June 10,
1886, inclusive·----··--------··----·--·------- ____ -----· __ ---·------··
Number of shad landed at Alexandria, Va -·-- ---- --~- ---· ........ ·----·.
Number of shad shipped by steamer Sue to Baltimore--·-.----· ...... --·Number of shad shipped by steamer W. W. Corcoran to Baltimore .... --··
Number of shad sold on tho different shores. _____ ·----· ...... ·----· .••.•.
Total . - - •... ____ .... _... _. __ .. _. __ ..••• _.. ___ .. _.. ______ . __ .. __ .. _

180,175
34,847
48,000
5, 600
6,800
275~

422

Number of herring landed at vVashington from March 13, 1886, to June 10,
1886, inclusive . ____ ... _. . . _. __ .. ____ .. ____ . ___ . ____ •.•••••. ___ . _... . . 7, 315, 47:3
Number of herring landed at Alexandria, Va ____ .. __ . _. ____ . ___ . __ .. ____ 3, 979,324
Number of herring sbjpped by steamer Sue to Baltimore --·- ___ --· ___ . .. .
850,000
Number of herring sold on the shores and from trap-nets .. __ . ___ . ____ ... _ 1, 400, 000
·Total.----·----·--·- ............ ···--··---···----- ••.• ---··-·--- .. 13,544, 797

BULLETIN OF THE UNITED STATES PISH COMMISSION.

203

65.--UARP IN FRANCE.*

The carp is generally well known. It has a strongly-curving back
of an olive or bluish color, yellowish below, and with a whitish belly.
The spines forming the first ray of the dorsal and the anal fins are strong
and toothed. It has pharyngeal teeth, flat and grooved at the crown.
There is a lateral line of 48 black points; the dorsal fin has 21, 22, or
24 rays; anal, 8 or 9; each ventral, 9; and there are 3 toothed rays to
the dorsal and the anal fins. The caudal and the ventral fins are of a
violet color; the anal fin is of a reddish-brown; and the gill-covers are
glossy and without notches, There are 4 barbels, 2 of 'vhich are at the
angles of the jaw. Its scales are large and hard. The bony parts of
the anatomy of this fish are very numerous, and 4,386 pieces have
been counted. The head is strong, large, and blunt, and the eyes are
small.
The carp comes from the central and southern parts of Europe, and
has been acc1imatized almost everywhere. [It seems to have come
originally from Central Asia, whence it was introduced into Europe as a
food-fish.] It thrives iu the quiet waters of France, where it sometimes
attains the length of nearly 4 feet. It grows readily in pouds, and is of
a good flavor. Clear and gently-flowing waters are suitable-for it; and
at the same time it finds in these waters some qualities which escape
our notice, since it remains in certain portions of a stream or river and
is found only in these portions. ·The sensibility of the carp on this
point is so great that those which have been raised and set free in other
parts of these streams go to rejoin the other carp in these places and do
not restock the whole length of the watercourse. Carp multiply rapidly
in ponds ; the muddy water, however, of these bodies of water is apt to
give a muddy taste to their flesh. It is easy to rid the fish of this muddy
flavor elsewhere by putting them for at least eight days into clear running water.
When the carp is about to spawn, it leaves the large watercourses to
seek more quiet places, and is not stopped on its way by waterfalls of
6 feet in height, which it ascends with as much dexterity and perseverance as trout. In spawning it rubs against weeds in order to aid in the
ejection of its eggs; and often it is almost entirely out of the water, especially during a pleasant spring and under the rays of a warming sun.
At spawning time the flesh is soft and flabby.
The young carp are much exposed to the teeth of their enemies, and
an immense number become the food of fish, birds, and animals ; but
after they are three years old they have little to fear from pikes and
others. Carp have a very long life. Those that we call salmon carp have
*Prom the Moniteu1· de la Pisciculture, &c., Paris, November 28, 1885.
by H. ~- JERRELL.

Translated
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red flesh and are delicious eating. The growth of this fish in a placo
where it gets good food is rapid, for in the period of seven years it passes
from a weight of 8 grams to 8 kilograms [t ounce to 17~- pounds: about],
increasing a thousand-fold, but after reaching this size it increases much
more slowly. vVe often see very large specimens, with the bead much
rounded. in front and with blunt noses. A race with large scales has
ueen pro<luced, some iddividnals of which bave the skh1 bare in places;
and some arc entirely sca1eless. These varieties are ca1led Queen Carp,
Mirror Uarp, Leather Carp, &c.
The carp is not very voracious, but it lives upon spawn, insects, and
many vegetable and animal substances that it finds in the mud. When
the carp is lean its head seems to be very large in comparison with its
body.
The small carp are not good eating, but the large ones are plump and
theh' ilesh is firm and delicate when they are caught in living water.
The Rhine carp and those of 1\'lontreuil-sur-Mer are highly esteemed,
wllilc those of the Lot River pass as excellent. In the Saone River
these fish are of Yery good quality, while the rapid and clear waters of
t!Jc Mosellc.and the Loire furnish carp that are little sought.
M. Dienne, of the fish-cultural establishment at Htiningen, found on
December 15, in the Lake of Constance, carp whose eggs and milt
\Vcrc fully matured. Can this indicate tbat this fish spawns twice a
year~

PAins, Novembc1· 28, 1885.

GC..-TJIIE PRJEl?A.RAT.ION AND <lOOKING OF UARP.

By ALFRED DOLGE.
[From d

l~tter

to Prof. S. F. Baird.]

In very many cases th<~ carp is taken from muddy, half stagnant
water of a high temperature, and is immediately killed, and then cooked
after a fashion. Such a fish is utterly unfit to eat, and is apt to make
the partakers of the meal sick. Now imagine a carp taken out of such
water and transported to market, or even not eaten until the next day.
Yet this is what is very often d.one, and the outcome of it is the general
verdict that carp is worthless as a table fish. In Germany tbe professional fisherman does not bring pond carp for sale to market until they
llave been in big boxes for from two to three weeks in running river
water, so as to be rid of the muddy taste which they acquire in ponds.
Any clear running water will do it. Then they are put into big tubs,
brought to market in good shape, swimming around, and the purchaser
picks out his fish• and brings it home alive, where it is killed when
wanted for the table. Such a fish when properly cooked is really a
delicacy. I usually have a grea,t many visitors at the time when I

BULLETIN OP THE UNITED STATES PISH COMMISSION.

205

begin to :fish my ponds, and they are all astonished. at the :fine qualities of the carp. Even those who had eaten, or tried. to eat, them before, and were disgusted, become enthusiastic. The difference is owing
to the treatment the fish receive, and to some extent, of course, to the
cooking. Thinking they may be of interest, I add here some of the ·
methods according to which my carp are cooked:
CARP .IN BEER, OR POLISH CARP.-Bleed a large live carp at the
throat, catch the blood in vinegar; scale, wash and clean inside. Cut
into halyes, and. these into large pieces. Take a deep pot, cover the
bottom with sliced onions, some mixed ground spice, an<l a few cloves.
Put the split head and pieces with back :fins in :first, the :fins to point
toward the bottom. Now take a piece of rye bread or Boston brown
bread. or roasted white bread without rind, some salt, one small piece of
sugar, some slices of lemon, and some bay lea\es. Put all on top of
the _:fish. Pour in a little vinegar and white beer and lager beer (or
new ale and porter), each in half parts, until the liquor covers the :fish
fully. Have a good strong :fire and begln to boil, taking care, by shaking tlle pot once in a while, that the :fish does not burn on the bottom.
When nearly done take for four pounds of :fish about:!- pound of butter, roast it brown with a spoonful of flour, mix up with the blood and
vinegar, and put on the :fish. Taste the sauce to see if it is sufficiently
sweet, sour, and salty, three qualities which it must have, and cook the
fish until done. Serve with potatoes in their skins.
BLUE·BOILED CA.RP.-Be careful not to remove any scales or coating. Split the carp along the back, clean inside, and pour cold. or boiling Yinegar over it until covered. When the outside has turned nicely
blue, put it on the stove with cold. water, into which put salt, onions,
one or two bay leaves, and some cloves. Take the carp from the :fire
as soon as it boils up well, and set it aside in a warm place. Serve
with either melted butter mixed with parsley ~hopped, or ground horseradish mixed with vinegar, sugar, and salt.
BAKED CARP.-Out the carp into pieces or halves. Clean well, but
leave the scales on. Cover with salt, lemon juice, sliced onions, pepper, and parsley. After it has lain thus one hour, dry the carp, roll
it in eggs and cracker dust, and bake slowly in butter. Serve with lemon
and potatoes boiled or baked.
PICKLED CA.RP.-Olean the carp outside and in; split it the whole
length; cut it in pieces; wash, and cook it in water with salt, spjce,
onions, and a few bay leaves. After it is cooked let it get cold in tbc
pot. When cold remove and. put it into a drainer or sieve to dry off.
Now pick to piece:;, taking out all bones ; mix with sauce remoladc or
a sauce consisting of Worcestershire sauce, vinegar, sugar, salt, ground
black pepper, olive oil, and yellow mustard, according to taste ; all
well beaten and mixed, olive oil and vinegar being iJil. preponderance.
Serve with capers, olives, and mixed pickles.
DOLGEVILLE, N.Y., Septmnber 17, 1886.
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67.-THE AMERHJAN BROOK TROUT REt:lOlUlUENDED FOR SWI88
WATERS.*

By HERMANN GOLL.

Thanks to the efforts of the German Fishery Association, it has become
possible to acclimatize in European waters several kinds of American
fish, such as the California salmon, the valuable American salmon trout
(Seelaclls, lake salmon), the whitefish, and the American brook trout
(Salrno fontinalis Mitch.). t Von Claparede in the spring of 1883 sent a
considerable number of the eggs of this fish to Switzerland; 4,000 were
sent to the canton of Vaud, and were hatched in the small fish-cultural
establishment of Roveray, near Allaman. Unfortunately the hatching
trouglls were one day flooded by violent showers, and in consequence a
large number of the young fish which had been hatched were carried
away. Of the small remnant, about 300 were placed in a pond near St.
'Prex, and 100 in a small pond in my garden. This pond has a long oval
shape, and measures 4 meters in length, 2 in breadth, and almost~ meter
in depth; its walls are of cement. It is fed from my house reservoir,
containing good drinking water with but little lime in it, which comes
from the Pierre-Ozaire. The temperature of this water is 6.5 to 70 C.
[about 440 Fahr.]; in summer it exceptionally rises to 120 [53.60 F.]. As
hidingplaces for the little fish, my pond has some small caverns of tufa 1
forming a sort of subterranean passage. The bottom is covered with
mud from the lake, in which there is a df.nse growth of Elodea canadensis
and Potarnogeton densus.
The young brook trout, which had been placed .in the pond, in the beginning persistently hid themselves, so that I began to doubt whether
they were really there. Some articles of food whicb. were thrown into
the pond were not touched, ·and I therefore stopped throwing iu any food.
After about three months some of the little fish occasionally made their
appearance, having grown considerably. When placed in the pond, they
measured 18 to 20 millimeters [~ incb] in length, while now they measured 5 to 6 centimeters [2! inches]. I now had frequent opportunities
to see of what their food principally consisted. :rtiy aquatic plants were
,~overed with great masses of Garnrnarus roeselii j and my little fish
f!agerly chased small specimens of this crustacean.
In September, 1883, my fish measured 9 centimeters [32 inches] in
iength. To accelerate their growth, I placed in the pond a number of
small Phoxinus lmvis, and several small specimens of Oobitis barbat1tla.
'l'hese fish all disappeared, and I presumed that the trout had devoured
"" Der amerikanische Bach-Rothel." Translated from the German by HERMAN JAVOBSON.

tIn January, 1883, 25,000 brook-trout eggs were sent by the United States Fish Commission to the Deutsche Fischerei-Verein. See F. C. Report for 1883, p. xli.
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them. As I had no more of these fish to give them, I commenced to
throw earthworms into the pond. Two to throe times a week I had a
grand feeding-time, and convinced myself that the new food was eagerly
taken by the trout. With the same relish they devoured small grasshoppers, gnats, caterpillars, &c. I am now able to explain bow it came
that I occasionally found early in t}le morning one of my little fish outsitlo the pond; it had too eagerly chased insects :flying over the water
and leaped out of the water upon the bank.
When the cold season set in, I made au attempt to feed my fish with
meat choppe·d :fine, but it invariably remained on the bottom untouched.
Possibly this was caused by the diminished Yoracity of the fish, resulting from the winter season.
In January, 1884, I again noticed the Phoxi·nus lmvis. Nearly all of
them returned; and I must presume that the brook trout docs not chase
:fisb, as both kinds of fish live, up to date, together in perfect peace and
harmony. The Phoxinus lmvis had grown considerably, and 1 began to
throw little pieces of soaked bread to them. .After a few hours these
had disappeared; and I think I have occasionally seen the tront snap
after this food.
·
In the summer of 1885 most of my trout had reached a length of 20
to 25 centimeters [abont 9 inches]. About one-third of them bad not
grown so long; these were the ones which always came too late, when
I threw food in the pond, and had to satisfy their hunger with some of
the bread. Similar observations were made relative to the little fish
which bad been placed in the pond near St. Prex; only tbe,y remained
smaller, because no food was thrown to them.
·
On the whole, I am very well satisfied with tho growth of these fisb.
As, moreover, they are easily satisfied (my pond was often supplied
with very little water, and was frequently polluted by rain-water) and
manage to live on all sorts of animalcules, I"think I can recommend them
for many of our waters. In clear brooks, which contain a good many
Gammarus roeselii and larvre of insects, the .American fish is found to
be less predaceous than our brook trout; and as to its growth alHl the
delicacy of its flavor, it is fully the ~qual of our trout. In my opinion,
and after repeated trials, the American brook trout is in every way the
equal of the char from the Lake of Zug, which'enjoys a high reputation
as a table fish.
The American brook trout is a genuine "Saibling," and can therefore
justly be classed with the genus Salmo. We find in it the os 'Vomerin the
upper jaw, only with teeth in front~ just as in the Zug char. Its body
is thick-set, the snout short, and the color something like that of our
char. The back and sides have a dark-green ground color; the belly
has a beautiful rosy color, with a slight admixture of orange. On tho
sides there are numerous very bright red, white, and yellowish-white
spots. The brownish-yellow dorsal :fin has some intensely black streaks.
The ventral, pectoral, and anal fins have a deep red color, and have a
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shining white front edge. The caudal fin, which is cut ofl' strai~!Jt, is
of a brown-red color. During the spawning season these colors become
brighter, and at that season the brook trout compares favorably \rit!J
some of the most beautiful of the finny tribe. In Zurich very successful
experiments have been made with the Salmo fontinalis. Four of these
fish, which were raised in the fish-ct1ltnral establishment of Dachsen,
prolluce<l last autumn about 200 eggs, and from these there have now
been hatched about GO or 70 lively and healthy young fish.
'V e take occasion to express once more our hearty thanks to the
German Fishery Association for its valnable present. l1et us hope that
there is a great future in store for this new citizen of Switzerland, which
has come to us from far-off America.
ZUIUCII, SWITZERLAND, 1886.

6S.- IIABJ.TS OF WIIITJI\'"G OR FROST-Fn§H (lliEU.LUCllUS BILIINE.
ARIS, Mitch.).

By WILLARD NYE, Jr.

These fish appear in our shallow waters during October or November,*
according as the season is early or late. They come in to feed from sunset to sunrise, and are then seen, often where the water is not over two
inches deep. During the daytime they arc never seen alive near tho
shore, nor '·have I e\rer seen any at or near the surface in deep water.
They feed on the silver-sides or friar, which abounds here at this
season, and which, being chilled, is easily caught. The frost-fish do not
come in schools proper, but scattered along shore-from a few to many
feet apart, and headed in alJ directions, moving slowly along~gener
ally near the bottom, and now and then rising to seize a friar, which they
do by shooting ahead two or three feet quite rapidly; if succes~ful, they
then sink to the bottom and slowly swallow the small fish.
Many frost-fish are speared by men and boys wading along shore with
lanterns. Quantities are caught in the fish-traps, and if the night happens to be very frosty hundreds are left by the falling tide, this last
more frequently happening on the outer beaches, where there is a
little swash along shore. In size they vary generally from two or three
ounces to one pound ; those on the outside beaches are the largest,
while inside the mouths of rivers they are small. When seen in the
water at night they appear of a dull reddish color. Early in October,
while fishing for codfish in five or six fathoms, I have caught frost-fish
that would weigh two or three pounds; and in the trawl on the Albatross I have seen specimens that would weigh as much as eight pounds.
N'EW BEDFORD, M.A.SS., A~tg~tst 20, 1886.
*For a brief note on their appearance, see F. C. Bulletin for 1886, p. 1:37 •.
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69.-THE TENCJH RECJOMlliENDED FOR CJULTITATIO:V IN SWEDEN.

By FILIP TRYBOM.

In Sweden we have a fish closely related to the carp, which at least so
far north as Dalarne and Helsingland could be planted to great advantage in many lakes, streams, pond:s, and other small waters with a
loose bottom, and with banks at least partially covered with vegetation.
Professor Wittmack says, "Besides the eel there is hardly another
fish Ao suitable for stocki11g marshy waten;; aR tlw tench;" and in making this statement he has reference to Germany, where it, is thought
that the carp is the best fish for tuis purpose. In the carp ponds tench
are often kept with carp, as the tench is satisfied with food which the
carp does not care for, or could not easily get at. In Germany it is
said that the tench does not grow as rapidly as the carp. In Sweden
this will probably be different. There is every reason to suppose that
the tench, being indigenous in more northerly latitudes, will flourish
and grow in colder .water than the carp can stand, and will therefore
have a longer annual period of growth. Cold winters and thick ice do
not disturb the tench, which has a great capacity for burrowing in the
mud and lying in a state of torpor. In Germany it reaches a weight
of 1~ kilograms [a little over 3 pounds] in the third year, and when six
or seven years old is said to reach a weight of 3 to 4 kilogramR [Gz to
8£ pounds]. In Sweden, when in suitable waters, like those in the
northern part of the province of Smaland, it reaches a weight of 5 or
more pounds. I do not know how fast it grows in Sweden in a free
state, for, to my knowledge, only very imperfect observations have
been taken regarding this matter. Very few of our fish can so wen
stand a long transportation as the tench. It can therefore easily be
transferred to waters at a great distance from its home. Althoug·b it is
much sought after bJ- the pike, it can nevertheless be planted in waters
where pike and perch are found, as it knows well how to hide in the
mud and in dense growths of aquatic plants. As an instance of the
successful planting of tench, it may be mentioned that in a small lake
in the northern part of the Kalmar district, in 1871, 46 tench, weighing
from! to 1 pound, were planted. Three years later the Jargest of these
had reached a weight of 4 pounds. After 15 years, and prolmbly sooner,
many tench were caught :iln this lake, nnd they had spread to another
lake in the neighborhood. In another small lake, not far from th<1
above-mentioned, 20 tench were planted, measuring 5 to 6 inches in
length. After 12 or 15 years had passed, there were excellent tcnch.
fisheries in this lake, many of the fish weighing from 4 to 5 pounds. ln
]luJI, p. S. F. C., 8G--14
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these small lakes there are also the bream, crucian, roach, bleak, pike,
perch, eel, and some other kinds of fish.
In many parts of Sweden the tench is considered as a fish of little
value, and as not being a wholesome article of food, and consequently
it does not sell at a good price. In Germany, where this fish is hetter
known, it is appreciated more. It is stated that it often sells at as
high a price as the carp, but generally tench costs about two-thirds
of the price of carp. The tench has frequently a more pronounced
muddy or peaty :flavor than the carp, but if kept in clear, running water
for five or six days it will almost entirely lose this flavor.

,-o.-NEW ENGLAND FISHERIES IN JULY, 1SS6.

By W. A. WIL«JOX.

With the exception of mackerel the receipts show few changes in
quantity from those of the corresponding month of last year. At
Gloucester the same number of fares of coil, and other ground fish have
been landed-277 cargoes each year. Of mackerel30 fares arrived from
the Gulf of Saint Lawrence and 7 small broken fares from off the New
England coast, against 116 fares during July, 1885, making the aggregate fares 307 in July, 1886, and 393 in July, 1885. ·
Codfish of good size and quality were abundant. A number of vessels have returned to home ports from their second trips with full fares,
caught on Banquereau, Western Bank, and Grand Banks. Nearer home
the catches on George's and Brown's Banks have been good, at the close
of the month falling off on the former and increasing on the latter. The
July catch by the Gloucester fleet of the past two seasons, on these
two banks, is of interest as showing the fluctuation in the catch from
one bank to the other:
OodjiBk landed at Gloucester during July.
1885.

1886.

Pounds.

Pounds.

From George's Bank ..••••.• ·••••••••••.•••••••.•••••••••.•••••••••...•...•... 1,671,000
From Brown's Bank .•••••.••.•...•..••..••.••.••.........•••••..••.•... -··-- ·I 3, 067,000

Total ....••.....••.••.•..•....•.•......•.•...••..••...........••.•. --.-

4,585,00(1
214,000

-j4.7:i8."000'14:709,ooo

The fish from George's usually are given the preference, as being of
superior quality to those from any other locality.
Halibut have continued scarce, vessels arriving mostly with small
fares. A few vessels fishing between George's and Brown's have
brought in larger fares than those from the Grand and other banks.
The total receipts for the month show a falling off of 170,310 pounds
from those of July, 1885.
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Hake, haddock, and other ground fish have been fairly abundant on
the eastern fishing grounds, and an average catch is reported.
Bluefish have heen less plentiful than for a number of years. Only
occasionally has any amount been taken, and much of the time vessels
have returned empty.
Swordfish have been numerous, the catch being mostly made in the
Yicinity of Block Island. The price has been as low as 3 cents a pound.
Mackerel, in large bodies, seem to have abandoned their usual resorts
this year. All the season, since their disappearance south of Long
Island, the fishermen have sought them all along the usual fishing
grounds off the New England coast as far as the Bay of Fundy, on
G(orge's and Brown's Banks, and in the Gnlf of Saint Lawrence. After
weeks of constant search vessels have been obliged to return to home
ports with very few fish, if any. They would at once refit and start
again. During the first of the month 125 sail were cruising off the
New England coast-50 sail in the vicinity of Block Island and 75 sail
in the Gulf of Saint Lawrence. Small mackerel were found qnite abundant, and occasionally small schools of large fish were taken off the
eastern coast and about Block Island. In the Gulf of Saint Lawrence
the search was equally unsuccessful up to the middle of the month,
when the fish appeared in considerable abundance on Bradelle and
Orphan Banks, to the north of Prince Edward Island. The fish were
mostly taken from 1 0 to 20 miles from shore, and were of good size and
fair quality.
No improvement taking place off the United States shores, the fleet
slowly and reluctantly went from the eastern shor~ to North Bay, at
the close of the month 150 sail of the New England fleet of seiners
being in those waters. A few sail were hauled up temporarily, and 100
vessels remained scattered all over the fishing grounds off the New
England coast. The oldest fishermen report that never have they seen
a season that would compare with this for the scarcity of mackerel.
The native fishermen of the Provinces have been equally unfortunate.
The few vessels they had engaged in seining could not find mackerel
schooling, while the boat fishermen using hand.Jines complained that
mackerel when found would not take the hook, and consequently their
catch was also insignjficant.
Bait bas been plentiful all the month, the weirs of Cape Cod at nearly
all times having an abundance of squid and small mackerel. Along
the coast of Maine herring have been in great abundance; at several
points for days the weirs and traps would be full and closed, waiting
for buyers. Squid have been very abundant along the New England
coast; also at times on the leading fishing banks.
Prices of all kinds of salt-water fish have ruled very low, in many
eaRes being below the COSt of production, and lower than for year~, if
eYer before. The season thus far has certainly been a most discouraging one for all engaged, yet fishing is persistently and hopefully followec:l7 in hol'es of ~ bette:r fp.ture.
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Receipts of fish at Gloucester, Mass., in July, 1886.

Salt
codfish.

From-

Fresh
halibut.

Salt
hake.

~:~~
Salt
Salt
dock. pollock. cusk.

Fresh Salt
sword- mackfish.
erel.

- - - - - - - - - - - 1 · - --~--- - - - - - - - - - - - - - - - - - George's Bank ............
Brown's Bank...... ......
Grand Banks ..............
Banquereau . . . . . . . . . . . . . . .
Nova Scolia, Cape shore...
Off Labrador . . . . . . . . . . . . . .
Flemish Cap .. . . . . . .. .. .
Western Bank....... ..
New England shore . . . . . . .
Nort.h Bay ................
FJ·om small boats, shorefishing . . . . . . . . . . . . . . . . . .

Pounds.

Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. Barrell.

19:.1, 600
184 4, 585,000
6
I, 600
214,000
714, 3()0
35 1, 925, 500
7
123,000
287,000
4
140, 000
2,ooo
1
2
430, 000
35, 000
3
335, 000
1, 400
35
385, 000 . . . . . . . . . .
30 ....................

···21;ooo· :::::::.::::::::::::::::::::::::::::::::::::::::
. . . .. . . . . . . .. . . . . . . . . . . . . ..................... ..

....

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... .
64, 000 22, 000 35, 000
9, 000
6, 630
164
······-· ................................ 12,190

26, 000 . . . . . . . . . . 20, 000

Total in July, 1886 ... 307 8, 329, 5oo 1, 095, 900
Total in July, 1885 ...

4, 000
4, 000 . . . .. . . . 10, 000 . ............. ..
............................................... .
............................................ .. .
. •. . . . . . . . . . . . . . .• . . . . . . . . . . . . . .. .. ......... ..

. . . . . . . ......... _................ .... .

88,ooo 26, ooo 35,ooo

ill,ooo-16 .630 12,354

393 ~WO 1,266,25() 77,50(} ~~ 3,'000' ~~=783 ~

.Additional during July, 1886, 22,000 boxes of smoked herring, from Maine.
*.Also, in July, 1885, there were 563 barrels of fresh mackerel.

The importations of fish for the year ending July 1~ 1886, being the
first full year since the termination of the Washington treaty and the
return to a duty on fish from the British Provinces, are as follows:
Kind offish.

1885.

1886.

Free of duty.

I!'resh fish, salmon excepted ..................................... pounds ..
Fresh salmon ....................................................... do . .. .
Cod and other dry fish .............................................. do .. .

17,913,742
1,336, 541
32,399,578
10, 558,315
104,742
9l, 680
5, 872

19,732,787
1,422, no

~~~}jf~EI:H~:mH;:~HH2H.HHStE<.-·:;;:~:

14,324,080
5, 712,725
97,922
50,847
4,562

!:~~!t~~t~~
~::::::::::: :::::: ~:::::::::::::: ~-::::::::::: :::~- ~~~~~~ ~:
Salmon, pickled ..................................................... do .. ..
Subject to duty.

Value of all .fish impm·ted, including anchovies, sardines, a,nd other canned fish.

-.-~.-l- $-3-: -:-:-:4-9- 71- -$-~-~-~-,-64

F_r_e_e_.o_f_d_u-ty-..--------...-...-.-...-..•-.---- --...-...-.-. -. .-.. .-.----.-..--.-...-------..-.-...-...

Dutiable . _.................................................. - . . . . . . . . . . .

Total...............................................................

GLOUCESTER,

MAss., August 18, 1886.

1, 353, 1381

2, 535, 646

4, 805,635

3, 612,290
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't:t.-FISH-UUL'I'UR.E IN NEW ZEALAND.

By WILLIAM SEED,
Secretary of the Marine Department.
[From the Annual Report of the Marine Department.]

OYSTERs.-Owing to the reckless way in which the rock-oyster
fisheries have been worked it has been found necessary, in order to
prevent their absolute destruction, to close the beds at Whangarei, the
Hauraki Gulf, and the coast and harbors between Bream Head and a
point just north of the Bay of Islands, for a period of three years. It
is hope<l that by the end of that time the beds will have recovered. It
was reported that one of the main causes of the beds having been so
r~early deRtroyed was that the oysters were frequently stripped from
the rocks with spades, which reckless operation cleared away the small
with the marketable oysters. In order to prevent this an order in
councii bas been made providing that no spade or apparatus for taking
rock-oysters shall be used of which the edge or blade shall exceed 2
inches in wi<ltb. An order in 'council was a1so made under the provisions of ''The fisheries encouragement act, 1885," prohibiting the
exportation of rock-oysters from the colony. The great importance of
conserving our oyster-beds, both rock and mud, cannot be more forcibly
illustrated than by quoting from the report of the royal commission on
the fisheries of Tasmania in 1883, which shows that whereas,. in one of
the best years, the number of oysters dredged from the principal native
beds amounted to 22,350,000 (the value of which, at the present current
prices, would be £93,125 [about $452,588], a sum which, it is stated, is
more than the equivalent of the value of the exports of grain, hay, flour,
and bran from Tasmania in the three years previous to the date of the
report), the yield of the beds has been reduced by over fishing to not more
than 100,000 per annum. The knowledge of this should be sufficient to induce the Government here so to regulate the taking of oysters as to
prevent the productiveness ~four beds from being arrested or destroyed
from the same cause. The •quantity of oysters exported from New
Zealand, chiefly to Sydney and Melbourne, during the year ended the
31st of December last, amounted to 1,057, 760 dozen rock-oysters, valued
at £3,333 [$16,198], and 170,455 dozen mud-oysters, valued at £J,1!>6
[$10,673].
SALT·WATER FISH.-The Department is at present collecting information on the habits, spawning season, &c., of the edible fish inhabiting
New Zealand waters, with a view of adopting and enforcing a close
season for some of the fish. I trust to be able by next year to report
tnore fully hereon. A trawl has heeu ordered from Hngland for use on
board one of the Government steamers, for the purpose of ascertaining
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what kinds of fish can be procured on the various parts of the eoast,
and the best seasons for taking them.
FRESH-WATER FISH.-A shipmeut of whitefish ova was received
from America in February last, unfortunately in a putrid condition.
These were forwarded through the courtesy of Prof. Spencer F. Baird,
the U. S. Commissioner of Fish and Fisheries. A shipment of salmon
ova was received by the steamer Ionic in March last, an<l was <listributed among certain acclimatization societies. I am glad to say that
this shipment turned out a success, in fact, the most successful, I be·
lieve, hitherto received in the Australian colonies. Some 200,000 eggs
were shipped, but only eight of the nine boxes arrived in good condition,
one having to be left out of the icehouse prepared for the ova, there
being no room for it. Notwithstanding this, some healthy fry were
hatched out. I note that in Tasmania their most successful shipment
of salmon ova, received by the Yeoman in 1885, yielded 36,000 fry out
of 150,000 ova shipped, or 24 per cent, while those by the Ionic yielded
some 50 per cent of healthy fry. The importation of these eggs and
the various steps that had to be taken in anticipation of, and after, their
arrival in the colony were carried out under the immediate directions of
the Bon. Sir Julius Vogel, the commissioner of trade and customs.
The correspondence relating to the introduction of fish ova llas been
printed, and will be presented to Parliament as a separate paper.
I . would submit, for consideration, whether the present practice of
placing the,young salmon fry in many different rivers is a judicious one.
It would appear to be more desirable to put all the salmon fry hatched
into one particular river, that river being selected, regardless of position and district, as being the best salmon river, on account of the temperature of water and other necessary conditions. When once salmon
are established in one river it would be only a work of time to get them
placed, at any rate, in most of the rivers in Middle Island [or South
Island]. In support of this plan, I quote the following paragraph from
the U. S. Commission of Fish and Fisheries Report for 1882, p. I viii, on
the subject of the artificial propagation of fish: "Failures have resulted,
in a large degree, from the limited scale on which the work bas been
carried out. If the expectancy of destruction in a given locality be estimatell as representing one million young fish, and any number less than
one million be introduced therein, it is easy to understand that there
will be no result." This opinion appears to apply whh singular force to
New Zealand, where several of the acclimatizat~on societies are eager to
secure a share of the.young salmon in order that they may be turned out
in rivers in various parts of the colony, some of which are entirely unfitted for the salmon to thrive, or, perhaps, even to live in.
Now that the Government has taken in hand the importation of fish
ova, I submit for consideration whether it would not be desirable, in
the public interest, to make some iuquiry as to the operations of acclimatization societies, especially in relation to pisciculture. So far as I can
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make out, there are no less than twenty-one such societies in the colony.
All that appears to be requisite for the establishment of a society is
that a copy of its rules, signed by the chairman and countersigned by
three members thereof, shal-l be deposited in the office of the colonial
secretary. There is thus nothing to prevent any half-dozen persons
from forming themselves into an acclimatization society in any district
where no organization of that kind has already been constituted. It
has, therefore, been the practice, at the instance of any one of these ~o
cieties, to make anrl gazet.t e regulations under ''the Salmon and Trout
act, 1867," for fishing in specified waters within the district in which
such society operates. These regulations prescribe a fee, usually £1,
for every fishing license. There is no specific authority in the act for
imposing the fee; this seems to have been done under the provisions -in
the act quoted, which authorize the governor to make such regulations
for certain specified purposes as seem expedient, anrl also "as to any
other matter or thing which in any manner-relates to the management
and protection of salmon or trout in this colony, or to the fishing for or
taking salmon or trout." In some districts considerable arnonnts must
be collected from the public for such licenses, and, as the license fees
are of the nature of a tax, I think it would be only reasonable iu future
to require that the accounts of societies which receive these fees should
be published. I think it would also be reasonable for the Go\'ernment
in future to require any society which submits regulations for approYal
and publication to furnish, along with such regulations, a cop~· of its
rules and a Jist of its members.
HATCHERIES.-I understand that seven fish hatcheries belonging to
acclimatization societies are now in existence, namely, one each at Auckland, Wairarapa, Nelson, Christchurch, Dunedin, Wallacetown (Invercargill), and Queenstown, and one, belonging to a private individual, at
Opawa, near Christchurch. Now that communication between different
parts of the country has been so greatly facilitated by the extension of
the railways, it is worthy of consideration whether better results with
less expenditure of money could not be obtained by having two wellequipped establishments, one in North and one in Middle Island, whence
the young fry could be easily distributed.
In making the above remarks I . have no desire whatever to detract
in the slightest degree from the credit that is due to many of the acclimatization societies, for undoubtedly they have rendered lasting and
mo~t valuable service to the colony in introducing and stocking our
rivt>rS with trout. This good work has been accomplished by the zeal,
energy, and public spirit of the members of those societies, who have
not only contributed largely from their private purses, but have, year
after year, sedulously watched O\er the hatching of the ova, and afterwards undertaken long and toilsome journeys to distant lakes and rivers
to liberate the young fish. My object has beon to exhibit the question
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in a pnrely economic light, and to suggest a course of action in regard
to these societies which I am inclined to think would tend to establish
them on a satisfactory footing and promote their well-being, as it would
operate in the direction of preventing the undue increase of small, weak
societies, and thus strengthen and widen the sphere of us··fulness of the
larger and older ones.
WELLINGTON, NEW ZEALAND, June 1, 1886.

'f2.-AN At:JT RELATING '.1'0 '.I'HE IMPOR'.I'ING AND LANDING OP
MAt:JI~EREL ()AUGHT DURING 'I'HE SPAWNING SEASON.

Be it enacted by the Sena,te and Houtie of Representatives of the United
States of America in Congress assembled, That for the period of tive years
from and after the first day of March, eighteen hundred and eightyseven, no rnacl\:erel other .than what is known aR Spanish mackerel,
caught between the first day of March and the first day of June, inclusive, of each year, shall be imported into the United States or landed
upon its shores: Provided, however, That nothing in this act shall be
held to· apply to mackerel caught off-shore with hook and line, from
open row-boats of less than twenty feet keel,* and landed in said boats.
SEC. 2. That section forty-three hundred and twenty-one of the ReviRed Statutes is amended, for the period of five years aforesaid, so as
to read before the last sentence as follows: "This license does not grant
the right to fish for mackerel, other than for what is known as Spanish
mackerel, between the first day of March and the first day of June,
inclusive, of this year." Or in lieu of the foregoing there shall be inserted so much of said period of time as may remain unexpire<\ under
this act.
·
SEc. 3. That the penalty Jor the violation or attempted \iolation of
this act ~;hall be forfeiture of license on the part of the vessel engaged
in said violation, if a vessel of this country, and the forfeiture to the
United States, according to law, of the mackerel imported or landed, or
sought to be imported or landed.
SEc. 4. That all laws in conflict with this law are hereby repealed.
Passed the House of RepreRentatives May 21, 1886.
On July 29, 1886, Mr. Thomas W. Palmer, from the Committee on
Fisheries, submitted to the Senate the following report:
This bill is designed to prevent the taking of mackerel by seines and
purse-nets between the first days of March and June of the five ;years
succeeding its enactment. It is urged with practical unanimity by the
vessel-owners and fishermen engaged in this industry, and is opposed
only by commission dealers in fresh fish.
*Here the Senate Committee on Fisheries struck out the words "open row- boats
of less than twenty feet keel," and inserted the word "boats" instead.
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The testimony taken by the committee shows an alarming decrease
in the better grades of mackerel suitable for salting as food. The average yearl_y catch in amount for the years from 1809 to 1872, inclusive,
was 166,184 barrels. The average yearly catch from 1872, the time
purse-nets came into general use, to 1885, inclusive, was 201,204 barrels.
It will be seen that the average annual amount caught for the last
thirteen years is only about 20 per cent greater than for the sixty-four
years from 1809 to 1872; notwithstanding the improved appliances which
should have insured a vast increase in the catch, stimulated as the business has been by a greatly increased demand from a rapidly increasing
population and improved methods of distribution. Far more to be
deprecated than the deficient catch has been the deterioration in quality, ·
as shown by the decrease in percentage of No. ls.
In 1865 No. 1 mackerel was 5!) per cent of the whole catch; in 1866
it was 64 per cent; in 1867 it was 58 per cent; in 1868 it was' 51 per
cent; in 1869 it was 31 per cent; in 1870 it was 21 per cent; in 1871
it was 40 per cent; in '1872 it was 40 per cent; in 187:3 (the year that
seines became generally used) it· was 45 per cent; in 1374 it was 44 per
cent; in 1875 it ran down to 25 per cent; in 1876 it was only J 4 per
cent; in 1877 it was 17 per cent; in 1878 it was !) per cent; in 1879 it
was 6 per cent; in 1880 it was 8 per cent; in 1881 it was G per cent;
in i882 it was 15 per cent; in 1883 it was 14 per cent; in 1884 it was 8
per cent; and :finally in 1885 it was 7 per cent.
The fish taken in the time included in the bill, both male and female,
are poor, unfit for packing, and not very acceptable for the table.
The schools appear on our coast off Cape Hatter~s in March, and
thence proceed northward, and spawn on the coasts of Massachusetts
and Maine. On their :first appearance the mackerel fleet meets them,
and they are harried and harassed from that time untH winter.
Although it is coRteuded by some scientists that all that man can do
will have no appreciable effect in depleting the ocean of fish, it is believed by many that the unrelenting pursuit mentioned above has a
ten<lency to deflect them from their course or to prevent many from
returning in subsequent. years. This latter fact may account for the
diminished percentage of No. 1 mackerel.
The whole mackerel .fleet is owned in Massachusetts and Maine. consists of nc=>.arly 400 sail, employs about 5,000 men, and is now engaged
in seining mackerel from March to November. During April and 1\'Iay
of 1885. the catch was so great that it glutted the avenues of <listribntion, and many thousand barrels were thrown away. There is some
conflict of testimony as to the amount of this waste, but it was probably between 60,000 and 75,000 barrels.
Your committee have amended the bill to allow fuller latitude to the
taking of mackerel by hook and line, and recommend that the amend.ment be concurred in, and that the bill when so amended do pass.
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73 .-THE BREEDING HABITS OF THE EEI ..

By J. N. SA.WYER.

There are, no doubt, many different opinions regarding the breeding
habits of the eel. Having lived along the Delaware during the most
of my life, and having been engaged in fishing for this slippery customer a great deal, I have made considerable investigations concerning
its habits, propagation, &c.
A great many tell me that'' they believe the lam per eel to be the mother
of all eels, as they find eggs only in them." But this cannot be true,
for the different sexes are easily distinguishable in the lam per eel. Their
habits are not like those of the com~on eel. The female nests in shoal
water, spawning during the latter part of May; and in June, when we
find other eels done spawning, the little ones, two or three inches long,
are ascending the river by millions.
I have caught eels in large num her's from early spring until late in
the fall, and have always observed two kinds, which I believed to be
male and female, thus proving (to my mind) the story, "'that the female
reproduces her species without the aid of the male," to be false. Tile
male eel can be distinguished from the female by his large head on
a compara ~ively small trunk, quite poor, and upon examination internally we can find two longitudinal rows of a bright, glossy appearance,
and of a very compact tissue and rounded form. These are the sper·
matic organs. While in the water he is constantly moving from place to
place. What I take to be the female is the one with the smaller bead,
generally quite :fleshy, and, upon examination in the late fall, a whitish
substance can be found internally on each side, just in front of the vent,
and in which, upon breaking open, can be discovered small eggs, easily
seen with the naked eye. I accordingly believe that both the male and
the female possess their own natural sexual organs of fecundation and
reproduction.
Eels descend the streams in the fall to places where there is deep water,
and where mud will serve them as a refuge during the winter. Here I
believe they spawn very early in spring, or in late winter, for as early
as May large numbers of the little eels can be seen ascending the
streams. Some claim" eels all go to salt water to spawn." While some
of them do, I do not think they all do, for in the winter of 1836 or 1837
we had what is known as the January :flood in the Delaware, and wagonloads of eels of all sizes were found on low places after the water harl
subsided. One of my neighbors built a very tight dam, so constructed
as not to permit any fish or eels to ascend. By this he over:fl.owed quite
a tract of land, and placing some eels in the pond left them to breed .
.After a period of fifteen or twenty years he placed an eel-weir in the
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dam and drew off the water to drain the pond for a meadow, catching
barrels of eels of all sizes. These instances cited prove to me that
eels do not all return to salt water to spawn, but spawn wherever they
find suitable places in ponds or streams.
MILLRIFT, PIKE COUNTY, P A., August 23, 1886.

'f4.-STA.TISTUH!I

0~

THE SEA. FISHERIES OF FRA.NVE FOR THE
YEAH lSS4.*

(Abstract.]

VESSELS AND MEN.-During the year 1884 there were engaged in the
fisheries 23,929 vessels or boats, with a tonnage of 162,467 tons and
manned by 87,179 men. To these should be added 346 Italian fishing
vessels, manned by 1,098 men, who engaged in fishing on the coasts of
the fifth district. In addition to these, 53,713 persons (men, women,
and children) engaged in fishing on the shores. These figures, as compared with those of 1883, show an increase of 4,855 men, 1,667 vessels,
and 11,142 tons.
The value of th~ products of the fisheries amounted to 87,961,124
francs [$16,976,496.93], t that is to say, a decrease of 19,265.797 francs
[$3,718,298.82] from 1883. The decrease was especially noticed in the
cod, herring, and sardine fisheries, and was caused by the course of the
sales, which were difficult and not very profitable, owing to the epidemic which visited the south of France in 1884.
The products of the cod fisheries (Newfoundland and Iceland), and of
the herring, mackerel, and anchovy fisheries, as well as of all those
kinds designated by "other fish," amounted in 1884 to 149,661,099 kilograms [329,942,859 pounds], and in 1883 to 133,131,046 kilograms [293,500,705 pounds), showing an increase in 1884 of 16,530,053 kilograms
[36,442,154 pounds].
There was also an increase in 1884 of 75,844 hectoliters [214,639
bushe1~] of other shell-fish, 214,344 crustaceans (lobsters, &c.), 256,069
kilograms [564,529 pounds] of shrimps, and 41,116 cubic meters [1,451,806 cubic feet] of marine fertilizers; while ther~ was a decrease of 7:36,556,973 sardines, 38,388,451 oysters, 97,371 hectoliters [275,560 bushels]
of mussels, and 643,551 kilograms [1,418,773 pounds] of fish designated
"other fish."
Con FISHERIES.-Retarded by the ice, all our vessels had not yet
arrived on the fishing grounds by the middle of June. The general
mildness of the winter of 1883-'84 caused in the arctic regions an un* "Statistique des peches maritimes."

Paris, 1885.

Translated from .the French by

HERMAN JACOBSON.

+Throughout this article reductions have been made according to the following
equivalents: 1 franc=19.3 cents; 1 kilogram=2.2046 pounds; 1 hectoliter=2.83 United
States bushels; and 1 cubic meter=35.31 cubic feet.
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usual breaking up of the ice, the result of which was a very noticeable
fall of the temperature on the coasts of Newfoundland. About the
middle of September the northeast coast was covered with snow, and
Conception Bay, near St. John's, was so blocked up with ice aR seriously to interfere with navigation. In the beginning of October there
were still icebergs on the Grand Banks. To this circumstance must
doubtless be attributed the scarcity of codfish on the coast, while they
were found in great abundance on the banks, especially south of Newfoundland. The bank fishers made good hauls, as did also the vessels
equipped at St. Pierre. During this year the coast which extends from
Cape St. John to White Bay was much more frequented by the cod than
the remaining portion of the French shore.
In spite of the increase in the number of vessels, and the large quantity of codfish reported, the Newfoundland fisheries did not yield the
<lesired results. This condition of afl'airs is due to the circumstance
that the prices which the cod fetched in the markets were not very re·
munerative, both on account of the large quantity of fish and the check
which the trade of the ·Mediterranean ports of France and Spain experienced by reason of the cholera.
We have unfortunately to deplore the loss of two vessel-s from the
port of St. Malo. One (packet No. 2) foundered during the fishing
season, and 11 men were lost out of the 20 composing the crew. The
other (the Senorine), fitted out for long voyages, which carried passengers for the St. Pierre and Miquelon fisheries, was a total loss, with the
entire crew of 53 men.
THE HERRING FISHERIES.-From the beginning of the fishing season
(about June 15) herring appeared in large numbers on the coasts near
Lerwick and Aberdeen, but they were of an oily quality. Further on
in the season, from August 15 to September 15, the majority of the
French fishing vessels were engaged on a stretch of 60 miles, from St.
Abb's to Sunderland and on the Dogger Bank, where they found a
constantlyincreasingnumberofherringof an excellent quality. Finally,
during the latter part of October the herring fishers approached Yarmouth, where soon after they closed the fisheries by salting the fish on
board. Towards the end of this month the first vessels began the fresh
fisheries (catching herring without salting them) in the channel, and
continued till some time in January, 1885.
Those vessels which salted the fish on board made on an average
about four voyages with full cargoes of fish. But the simultaneous arrivals of a large number of fish crowded the markets with fresh herring,
while the stock from the preceding year was far from being exllausted.
The result was that the vast majority of the fish did not find any buyers, and had to serve as fertilizers.
THE SARDINE FISRERIES.-During 1884 sardines appeared on the
coast8 at long intervals, and then only for a short time. Those fisher-
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men who principally engage in these fisberieR, and particularly those
who had special vessels constructed for this purpose, felt the failure of
these fisheries very keenly. Moreover, the higb. price of bait tended to
swallow up the small profits which were realized. In some parts of the
country some of the fishermen abandoned these fisheries in order to
devote themselves to catching those kinds designated by "other fish,"
and given below under the heading "Fisheries for fresh fish."
In spite of the fact that sardines were scarce the prices did not rise
much. Several establishments for canning sardines did no work at
all. The consequence was that the families of the fishermen, who compose almost exclusively the population of some of our coast villages,
were, during the winter, reduced to abject want.
:FISHERIES FOR FRESH FISH.-Tb~se fisheries (comprising turbot,
halibut, sole, flounder, ray, gurnet, mullet, eel, salmon, lamprey, sturgeon,
tunny, &c.), which at the beginning of the season were not very productive, owing to long-continued calm during the summer, gave better
results during the winter. The products of these fisheries were somewhat less than during the preceding season, but found a ready and
profitable sale. The increase in the prices was caused in part by the
large number of tunnies caught by the fishing vessels, and delivered
to the factories at higher prices than those which could be obtained in
1883. The fisheries carried on by vessels with seines also contributed
their share towards this increase.
OYSTER FISHERIES.-In 1883 there were sold 157,666,246 oysters
(French and Portuguese), the yield of the coast and boat fisheries,
which realized 2,266,578 francs [$437,449.55], while in 1884 there were
sold 119,277,795 oysters for 1,744,935 francs [$336,772.45]; consequently
there was a uecrease from last year of 38,388,451 oysters auu 521,643
francs [$100,677.10]. During 1884 the total number of oysters (French
and Portuguese) from pares, tanks, and ponds~ as well as from the
coast and boat fisheries, sold during the sea~on amounted to 52!), 768,767,
yielding a sum of 13,577,~26 francs [$2,620,539.72].
The season of 1884 commenced under favorable auspices; but the
epidemic which visited Souther.n France and Spain caused a very noticeable decrease in most kinds of business. The sale of oysters was
consequently not so active as during the preceding years, and the
prices of course fell very considerably. In spite of these drawbacks
oyster culture continued to make progress. The harvest of oyster
spawn was unusually rich in the River Auray, whose beds always contain an abundance of oysters. The same was the case at La Teste,
Cancale, the Island of Oleron, at Marennes, and in the principal centers of oyster production, where the raising of oysters is carried on at
a constantly increasing; rate.
P .A.RIS, FRANCE, November 4, 1885.
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'J:S.-OHSERV A.TIONS ON ltiA.LE EELS.*

By Pro£. P. PA.VESI.

It wo11ld be useless to repeat the history of the investigations relative
to the reproduction of the eel, because it is well known,t and because Dr.
Jacoby, in his work "Der Fischfangin der Lagunevon Gomacchio, &c. (The
Fislleries in the Lagoon of Comaccbio, &c.), has treated the subject in
such an exhaustive manner. But I will state that on December 28, 1871,
Professor Ercolani, before the Academy of Bologne, and on J ariuary
11, 1872, Professors Balsamo and Maggi, before the same . A. cademy, declared that the eel was a perfect specimen of a hermaphrodite, there
haviug been f~und in one and the same eel organs which certainly were
male, together with ovaries. The question, therefore, seemed completely
solved, and Professor Cornalia expressed his delight ~'that the mystery
which enveloped the question of its reproduction had been solved, and
that these fish could really be termed hermaphrodites," and added that
be was ''very glad this resnlt had been obtained by Italians, while none
of the illustrious foreigners who bad been sent to Italy on special
missions to study the fish-cultural establishments on the coasts of
Italy had been able to make the discovery." A number of professors
at various Italian universities published articles and pamphlets on this
achievement, some of which were translated into French and German.
The only person who declared these statements premature, and opposed
the views of Balsamo and Maggi, was Professor Canestrini. Tlle matter
now rested for a while, till 1874, when Professor Syrski, of the Austrian university at Lemberg, published a treatise in the reports of the
Vienna Academy of Sciences, on studies made by him at Trieste. He
selected for his observations small eels, about 4Qcm [15i inches] in length,
Laving regard to the general fact mentioned by Gunther and Darwin,
that probably there is no kind of fish in which the males are not smaller
than the females.:j: In some of these eels he found a small organ which
he called the "lappenorgan '7 (the rag-organ), which, although there
were no certain indications of the presence of spermatozoa, he did not
hesitate to consider as a male organ. Claus, Siebold, and Virchow now
began to occupy themselves with this question; and Freud declared
that this organ showed great ~imilarity to the histological structure of
the testicles; while Jacoby wrote: "The supposed testicles of the eel,
uescribed by Ercolani, Crivelli, and Maggi, show, as is proved by a
most careful investigation, not the slightest trace of a testicle-like
"Extract from a paper read before the Royal Institute of Lombardy, July 1, 1880.
Tmuslated from the Italian by HERMAN JACOBSON.
t For a very full article on this and connected subjects, sec P. C. Bulletin, Vol. 1, H:l81,
p. 71.
:j: See F. C. Bulletin for 1881, p. 85.
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structure." The controversy began to grow hot. Siebold did not rest
until in 1875 he found mauy male eels in the Baltic near Wismar. Late
in the autumn of 1877 Professor Jacoby came to Oomacchio to resume his
researches. The Germ ~tn Fish('ry Association stirred up all the fishermen and fish-culturists of Germany, by promising a rew~-: rd to any one
who would send male eels to Professor Virchow at Berliu. Dr. Pauly,
of :Monaco, with the assistance of Mr. Keiffer, anatomized some eels,
and sent one to Professor Benecke of the University of Konigsberg,
who entirely confirmed tlte result of Dr. Pauly's patient researche~;
as also did Dr. Hermes. Meanwhile there came from America the announcement through Prof. .A. S. Packard, of Brown University, in the
first number of the Zoologischer Anzeiger for 1879, that Mr. Ed wards,
of Boston, Mass., had, in December, 1875, found males of the Anguilla
bostonicnsis. It is true that soon after Professor Packard corrected his
own statement, in an article inserted in the American Naturalist, to the
effect that the supposed spermatozoa were cells with a molecular movement; while Jacoby wrote: '~The alleged spermatozoa described in the
work of Maggi and Crivelli, are nothing but microscopie fatty partieles,
or small crystalline bodies, sueh as are frequently found in fat cells."
It could not be supposed, however, that the organs consi<lered as testicles by Balsamo [Crivelli] and Maggi, were a fatty degeneration of the
Syrskian organ, both on account of their structure and their different
location.
From the preparations and diagrams which I saw at the Berlln Exposition in 1880, it appears that the testicles are stretched along the
body eavity in the shape of two lobular bands. They are covered by a
large number of fatty cells. They commence at the. liver and pass tlle
anal aperture, the left one a little further than the right, and finally
end in a point. When fresh they are said to be clear and transparent,
but in alcohol they become opaque. Under the rectum, and over the
urinary bladder there is a seminal bag, whj_ch termmates in a small
tube at the anal aperture . . The two live eels which were exhibited
in the Berlin aquarium came from Dr. Hermes, in Trieste, and were,
after a careful external examination by Dr. Jacoby and Dr. Grrefl'e, '
determined as male eels. When one of them died, Dr. Hermes very
kindly presented the organs referred to to the Berlin aquarium. On
examination it was found that these fish were thirty to forty centimeters [12 to 16 inches] long, of an olive-green color on the upper, and
a silverish-white color on the lower part. These two colors were very
distinct; and there was a blackish spot of an oblong shape in the
opercular region. They generally preferred to hide at the bottom of
the aquarium among the aquatic plants, but occasionally swam about
in the open water.
The above-mentioned characteristics are only individual, although
they formed the distinguishing marks of those which possessed the
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Syrskian organs. Syrski states that their greatest length is 430 milli·
meters [17 inchesJ. The eight specimens measured by Jacoby varied
in length from 31!) to 480 [12-2- to 19 inches], and those measured by
Uattie from 270 to 380 millimeters [10~ to 15 inches]. In the males,
moreover, the distance between the nasal tubes is greater; the dorsal
fin is higher and broader; the diameter of the· eyes is noticeably larger,
comparing individuals of medium size. But these characteristics, in
my opinion, make it doubtful whether these fish were young specimens,
because in other fish the young may be recognized by the great "Clevelopment of the fins and the comparative great size of the eyes. .Jacoby
maintains that another sexual diff9rence consists iu the color, while
Cattie denies this aiJd maintains, on the other hand, that the difference
in the shape of the bead is of greater importance-the female is said
to have a poiut.ed and the male a round head. The males are said to
form about 20 per cent of all the eels.
Not less important are the results of .Jacoby's ohservations regarding
the· migration and the spawning season. The fact of the ascent of the
eels, called at Comacchio "capillari" (hair-like), and at the mouth of
the .Arno '' cieche" (blind eels), has long been known in Italy, and on it
is based one of our principal :fishing industries. Thus from time immemorial the descent of the adult eels towards the sea has been explained
as being caused by their desire to spawn. There is no longer any doubt
that Jacoby fouud them on the coasts of the .Adriatic by thousands;
hut he also found that these eels migrate in autumn when their stomachs and intestines are entirely empty, and that those which remain
are nothing but barren females. Probably all the eels of our rivers,
ponds, and lakes are females, because the males stay in the sea near
the mouths of rivers, where they wait for the females to come to them.
The perfect development and the functions of the sexual organs seem
to be of very short rluration; in fact, the descent of the eels takes place
from the beginning of October till the end of December; and already
in January, February, and March, as Mr. Richardi, of Pisa, informs me,
the so-called "blind eels" ascend. It is possible, also, as Jacoby thinks,
that the reproducing individuals die after the act of generation, just as
Panizza always found the dead lampreys (Petromyzon marinus) void of
eggs and milt.
There is lacking all decisive proof of the presence of spermatozoa in
the Syrskian organs; they cannot, therefore, with absolute certainty
be considered as testicles ; * and the depth of the sea ·hides from our
eyes the method of fecundation and the first development; but the
truth is nevertheless plain, and the idea of the hermaphrodism of the
eel may be considered as entirely exploded.
PAVIA, ITALY, July 1, 1880.
*See article by J. A. Ryder in F. C. Bulletin for 1885., p. 1.
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'76,-KEPOBT ON THE ARTIFICIAL FEVVNDATION AND GENERA·
TION OF OYSTER!'!!,*

By G. BOUCHON-BRANDELV,
Secretary of the College of France.

Our experiments in the artificial fecundation of Portuguese oysters
were made during the course of 1883 at different points on the coast.
Before giving an account of the results obtained, and of some new observations which we were fortunate enough to make during the year, it
is necessary to point out, a fact which, in our opinion, is of the greatest importance as regards the subject in question, and which shows that
we were right in stating in our last year's report to the minister of marine that the artificial fecundation of oysters opened out new prospects
to the industry of oyster culture.
The following is the fact referred to, which was first reported by an
English journal. In the beginning of September, 1883, the Pall Mall
Gazette contained the following:
~'Mr. J. A. Ryder, professor of embryology, attached to the U. S. Fish
Commission, is sai6l to have solved at last the problem of the reproduction
of oysters from artificially fecundated eggs. The correspondent of the
Pall Mall Gazette reports that on September 4 he saw, at the Government fish-cultural station, at Stockton, ¥d., several thousands of young
oysters, a quarter of an inch in d.iameter, which had been produced from
artificially fecundated eggs, and had been hatched at the station fortysix days previous."
To the honor of the administration of marine, under whose auspices
we have made these experiments, let it be stated that the first application of the methods of artificial fecundation was made in France, and
through our efforts, as appears from a notice presented by us last year to
the Academy of Sciences, which was entered in the acts of the Academy
under date of July 31, and from a report on our operations to the minister of marine published in the Journal Officiel and in the Revue Maritirne.
After having made this statement we are happy to acknowledge the
1:-)Uccess of the Americans. Their success is full of encouragement, from
which we hope our French oyster cultivators will profit. Vl e also learn
therefrom that, thanks to the new methods, it is possible to acclimatize
in France some of the fine varieties of oysters found on the coasts of
* '' Rappo·rt sur la jecondation artificielle et la generation des huitres," Paris, 18S4. Translated from the French by

HERMAN JACOBSON.

Bull. U. S. F. C., 8G--15
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the New World, which, owing to their sexuality, are, like the Portuguese
oyster, suitable for artificial reproduction, and are in many respects,
especially as regards their flavor and size, superior to the Portuguese
oyster.
The following has been ~he endeavor of our researches during this
year:
1. To find out whether artificial fecundation could yield practical results iu entirely closed waters; and
2. To ascertain whether the raising of the Portuguese oyster is possible and profitable in the ponds on the Mediterranean.
To begin with, it should be stated that it appears from observations
made both on the coasts of the Mediterranean and of the .Atlantic Ocean
that aeration, a constant renewal of the water, and also its agitation,
are necessary for succeedmg in certain cases, especially when the temperature is high. Up to a certain point, heat fayors the hatching of the
eggs and the development of the embryos produced from them ; but if
it passes this point, it causes the rapid dt·composition of the generative
elements and the death of the young embryos. To operate under such
a condition will almost certainly result in failure.
The mnjority of the experiments made during the last season have
proyed this beyond dispute. At Verdon these experiments were made
in the salt marshes whPre we had previously been stationed. We had
purposely isolated one of the experimenting reservoirs, so that the.fresh
water of the tide could not get into it. In this clo~ed reservoir, there
were placed, at different intervals, the fecundated products of at least
a hundred male and female oysters; while in a larger reservoir, which
received fresh water at every tide, there was placed the fry of only a
dozen breeders. The result was that the collectors placed in the closed
marsh remained free from spat, while each of the tiles placed in the
reservoir, where the water entered and flowed off freely, contained from
thirty to forty young oysters. This may to some extent be explained
by the want of aeration and agitation, but it must be attributed principally to the high temperature of the water. In fact, when the embryos were placed in the reservoir, which was at the time when the
most intense heat of summer sets in, it was found that there was a considerable difference between the temperature of the water in the open
reservoir and that of the closed one. Similar observations were made
at Cette and at Berre, rn the reservoirs which the Southern Salt-Works
Company had kindly placed at our disposal.
We must here give an important observation, made on the shores of
the Mediterranean, relative to the forwardness of the oysters raised in
the waters of the south as regards reproduction. We found that the
oysters transferred last year from Verdon to the pond of Than and the
· pond of Lattes were capable of propagating at t1;te end of May. Artifici~l fecundation attempted at this period produced ninety liYely em-
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bryos from about one hundred eggs treated. Less than a month later
an these oysters bad spawned.
Another observation was made at Toulon. It was our good fortune
to ha,·e as our co-worker M. Senes, the principal administrative agent
of marine, whose ability in matters relating to oyster culture is uni versally acknowledged. In the course of the month of July, when the
scorching heat on the shores of the Mediterranean was most intense,
M. Senes received from Verdon breeders which, when shipped, were
ascertained to be fully capable of exercising the generative functions,
and which, immediately upon their arrival, were placed at the most
favorable points in the roadstead of Toulon. All the efforts made by
M. Senes and myself to have the eggs hatched were in vain. Fi~sion
set in, and the eggs reached an advanced stage of development, but
the process waG not completed. This state.of infecundity lasted during
the months of July and August, and in some cases continued till the
middle of September, and in a few even till the beginning of October.
Not till then did M. Senes obtain lively embryos.
Other oysters which had for some time been accustomed to the waters
of the roadstead exhibited nearly the same phenomena. Although we
ascertained as early as July that the generative elements were on the
point of arriving at maturity, the tendency toward reproduction did not
manifest itself in these specimens in a manner which promised results
till the month of October, that is to say, almost three months later.•
We should add that most of the time fecundation did not succeed as
well at Oette as afVerdon during the hot season, because in the latter
place the precaution was taken to use only cooler water, and because
the elements were brought together in receh7 ers Jarge enough to prevent
the effect of the surrounding atmo~phere from being felt too quickly.
It was also necessary to change the water several times during the course
of incubation. Subsequent researches have shown that the incubation of the eggs and the development of the embryos in water whose
temperature exceeds 320 0. [89.60 Fahr.l can hardly be accomplished.
Is this also the case with the American oysters and the unisexual
oysters of the Indian Ocean' We hope soon to hear this question
answered.
After stating that the experiments made at the island of Aix, in the
moats of the fortifications, whoRe water is not sufficiently renewed and
not at all aerated, were seriously interfered with by the stormy weather
and the excessive heat, and yielded fewer results than we had anticipated, considering the successful manner in which fecundation had been
accomplished, we give below a brief report on experiments made at the
mouth of the Loire, at Pouliguen, in the oyster-cultural establishments
"We must here state that the opinion expressed in our last year's report as regards
the infecundity of Portuguese oysters :penned in Mediterraneap. waters is cop.tn~dicte<l
by this ob~ervp.t~o.q~
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of M. Laurent, director of the Transatlantic Company. These re·
searches were made under the direction of Pierre Laurent, the son of the
learned director, a summary account of whose labors is here given.
REPORT OF PIERRE LAURENT.-Our parks at Pouliguen are located
in the old abandoned salt marshes which have been appropriated for the
cultivation of oysters and fish. The water is brought into them by a
canal 500 meter:s [l,G40 feet] long, which opens in the harbor of Pouliguen. There are gates which allow the <lifferent reservoirs to be emptied
and filled.
The experiments were made in two separate basins, whose supply of
water is kept absolutely separH;te, and whose levels differ 1 meter [3!
feet]. The first is a claire having an area of 50 square meters [about
538 square feet] and a <lepth of 90 centimeters [about 3 feet]. The second is an old salt-pit, having an area of 11,000 square meters [nearly 2~
acres]. The water of the claire was partially renewed at every tide;
while the water of the salt-pit was renewed only by strong tides, and on
account of its large surface was continually agitated by a strong splashing. The same kinds of collectors were placed in these basins. ~.rhey
consisted of the shells of mussels and oysters, pieces of calcareous stones,
and potsherds.
While these experiments were going on the saltness of the water
varied between 2.5o and 3.2o; it being naturally greater in the salt-pit,
where the water was rarely renewed, than in the claire where it was re. newed nearly every day.
Under conditions diftering so much, both -as regards the saltness of
the water and its renewal and agitation, the results obtained were identical. The spat attached itself in great quantities to the collectors, especially to those which presented a rough surface, snell as the oystershells, calcareous stones, and potsherds. Some fagots used as collectors
1·emained bare, which may perhaps be ascribed to the slow decomposition
of the wood in the closed water. Nevertheless the results were on the
whole very remarkable. On certain shells as many as ~00 young oysters could be counted ; and if we take an average of 60 to 80 per shell,
we are certainly below the actual facts.
The following was the method pursued for obtaining embryos: We
took simultaneously or successively as reproducers: (1) Oysters from
the Government bed at Verdon, which the commissioner of marine at
Pauillac had sent us; (2) oysters originating at Arcachon, which had
been penned in our establishments for a year, and which never before
had shown any trace of reproduction. (These oysters are in a basin entirely separated from the former.) The experiments succeeded equally
well in both cases, and the results were essentially the same, only -the
Verdon o;ysters appeared, as regards the maturity of their seminalliq uids,
to be eight or ten days allead of those from Arcachou.
We threw the eggs and spermatozoa detatched from the ~emiual
glands into a large glass vessel containing 30 liters [about 8 gallonsl of
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water; we put in the liquid at intm·vals of from five to ten minutes.
During that time the eggs reached the bottom of the vessel, carrying
with them the spermLtozoa which surrounded them. There remained
floating only infecund eggs, the overplus of spermatozoa, and organic
matter. Then, by means of a siphon and another reservoir. we caused a
current of water to pass into the glass vessel, regulating the flow in
such a manner as to let in during one hour a quantity of water almost
equal to that contained in it. To prevent the current from raising the
eggs from the bottom of the vessel, the longer branch of the siphon
opened out into a little glass saucer floating in the water. In this way
the water was continually kept pure by the current during the entire
process of incubation. Useless organic matter, which rapidly decomposes in the water, was thus carried off, and the aeration of the water
was constant and perfect. (See Plate II.)
Several comparative experiments have demonstrated the superiority
of this system. I think that the eggs should not be deposited on the
bottom in too thick layers, and that a depth of water of 15 to 20 centimeters [6 to 8 inches] is sufficient.
We made twelve such experiments from July 19 to August 27. The
proportion of em bryoR obtained to the number of eggs used increased
from 5 or 6 per cent to 80 or 90 per cent. These latter results, however, were not obtained till August.
The duration of the incubation was from five to twelve hours, according to the temperature. A thermometer plunged into the water showed
a variation of 120 to 290. It was noticed that the higher the temperature the more rapid was the incubation and the greater the result. I
think it is preferable, however, that the temperature in the vessel
should not greatly exceed that of the water in which the embryos are
to be planted, so as not to expose them to too great and sudden a
change. As soon as there were enough lively embryos in the glass vessel they were poured on the collectors as uniformly as possible.
Only the fecundations which took place in August produced spat;
and they were also the only one~ which yielded any considerable result.
Ten to fifteen days after the last sexual liquid had been poured int,o the
glass vessel perfectly formed little oysters could be distinguished on the
collectors with the naked eye. For some dass a decided growth was
observed in them. Unfortunately the precautions taken against au
accumulation of mud were not sufficient, and gradually tile mud began
to cover the collectors and caused the spat to disappear.
To sum up: The experiments at fecundation mad~ at Pouliguen were
perfectly successful, in that (1) we obtained embryos which became
fixed to collectors, and began to develop on them; and (2) we have
shown the possibility of using as reproducers oysters raised in our
country. These experimP-nts will again be taken up next year, awl
promise a still more complete success, that is to say, the entire development of the young oysters.
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This questiou is of the greatest iruportauce to oyster culLivaton;. Be·
sides showing the possibility of producing oysters by a truly practical
and industrial process, artificial fecundation, according to the method
of Bouchon-Brandely, makes it possible to improve the breeds by selection and crossing. It will perhaps also make it possible to acclimatize
in France fo.r eign unisexual oysters, such as the American oyster and
the pearl oyster.
.
It wil1, moreover, furnish the means to devote to a remunerative industry immense tracts of land on the shores of the ocean which were
formerly devoted to ·the production of salt, an industry which, at pres·
ent, is on the decline. In the salt region of Croisic alone there are
2,700 hectares [nearly 7,000 acres], a great portion of which is at present not under cultivation, while the rest is almost barren. .A larger
and richer center of oyster culture than that of La Tremblade might
here be established.
Although recognizing the validity of the reason given by Mr. !"aurent for the mortality of the young spawn, we think that there are still
other reasons why the experiments made this year were not altogether
successful, at least not so successful as the fine results obtained last
year at Verdon led us to expect.
Not only was the weather very disagreeable during the entire spawning season, but the winter which preceded it was one of the most
severe known in many years. The losses experienced by the oyster
cultivators of Marennes, La Tremblade, Arcachon, &c., were very considerable. There was incessant rain for several months, and the oysters
became very soft; and although the Portuguese oyster, which s.eems
to have greater vitality, was not specially affected by the brackish
water, its fecundity seems neYertheless to haYe considerably decreased
from this cause. We observed that the oysters from the Gironde, when
the spawn was emitted, were much smaller than those of last year, whose
shells were filled to repletion on account of the sexual gland being so
full.
The late season when the eggs were laid also indicates some trouble
in the generative evolution. Last year, at Verdon, there were successful fecundations from the last half of June; this year there were none
till the end of August.
We hHve to give a brief account of our attempts to raise Portuguese
oysters in the waters of the Mediterranean, especially in the ponds of
Languedoc and Roussillon. It is well known that for some years Mr.
Males pine has obtained good results in this respect in the waters of the
roadstead of 'foulon. The experiments which we made in the ponds
of Thau, Maugnio, and others were just as satisfactory. Oysters which
had come from Verdon in spring, and were placed the pond of Lattes
grew 4 centimeters [about 1~ inches J in two and a half inonths. The
growth was particular ~y noticeable during the months of April, May,
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and June. These oysters, inclosed in wooden boxes, the upper and
lower portion of which was composed of laths about a centimeter apart,
were placed in the deepest parts of the lagoon, on bottoms almost 1~
meters [5 feet] deep.
It should be stated that there was considerable mortality among the
oysters, but as we ascertained later this was caused by a little .fi.~h very
common in the lagoons of the south, of a harmless appearance, but exceedingly voracious, called the goby. Wherever there was any considerable loss, both in the oyster-boxes and in the fish-pots, we noticed
these little fish. What was particularly surprising was to see by the
side of oysters whose death might be attributed to different causes
others which were in good condition and evidently developing in a
healthy manner. A sick oyster which will finally succumb does not
grow. One day, when raising one of the boxes deposited in the pond
of Lattes, we found in it such fine, fat, and large gobies that they could
110 longer escape from the box, owing to their size. Having evidently
found in this box something that was very much to their taste, they
had established themselves in it. But they had reached their fine condition at the expense of our oysters, most of which were dead and half
of them had been devoured. Further observations have shown that
the goby is really a dangerous enemy to the oyster. The oysters may
be protected against them by having the boxes covered with a close
net-work of metal.
We were fortunate enough to have another proof during last season
of the remarkable vitality of the Portuguese oyster. In the pond of
La Nouvelle oysters of this variety Ih·ed several months in water containing so little salt that the densimeter scarcely indicated tbe presence
of Halt at all.
In short, large portions of the ponds of Berre, Mauguio, Thau, La
Nouvelle, and Leucate appear perfectly adapted to the cultivati"n of
the Portuguese oyster.
EXPERIMENTS WITH COMMON OYSTERS •

.At the same time when we commenced our experiments with the artificial fecundation of Portuguese oysters we undertook a series of experiments relative to the incubation, hatching of the eggs, development, and fixation of the embryos of the eommon oyRter.
We shall pass as rapidly as possible the mere technical parts of certain questions; but to make this report clear it is necessary to give a
succinct account, from an embryological point of view, of the natural
history of the mollusk in question.
The ordinary oyster, known as the Ostrea edulis, is a hermaphrodite.
Among Frenchmen, Quatrefages, Lacaze-Duthiers, l\Jilu~ Edwards,
Coste, Gerbe, Davaine, and others; and among foreigners, E,yton, Mo·
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bins, Hart, and others have written excellent works on the oyster, and
all of them reach the same conclusion.*
We have already stated in a former report that there was a time when
this question of the hermaphrodism of the oyster possessed some real
interest; the time when public opinion went into ect:;tasies over the discovery of the artificial fecundation of fish eggs by Messrs. Gehin and
Remy, two fishermen of the Vosges Mountains. People lived in hopes
that the method of artificial fecundation which succeeded so well with
salmonoids might also be applied to mollusks. One began to look even
further-as we see from various communications made to the Academy
of Sciences-and hoped that our race of oysters might be improved by
cross-breeding. It was, therefore, important to know whether the sexes
of this mollusk were separate. It was found that hermaphrodism was
the rule with the Ostt·ea edulis, consequently the projected plan of operation became impossible.
Hermaphrodism is not the only cause which prevents the success of artificial fecundation as regards the common oyster. Would it be possible
to practice this metlJod with hope of success without being previously ·
assured that the eggs are mature~ and how can this be a·s certained, and
how can the eggs be brought into direct contact with the fecundating
element, considering the fact that impregnation takes place inside the
shells, and probably in the oviducts~ And even supposing that the
eggs and the fecundating element could be brought together, artifi.cial
fecundation would not yet yield any practical result, in view of the fact
that the eggs and the embryos of the Ostrea edulis, which should necessarily be treated separately, cannot develop or even live outside of the
liquid secreted py the mother oyster and contained in the incubatory
cavity of its shell.
The inquiry whether the oyster is a complete hermaphrodite, that is
to say, whether it is capable of generating without the aid of another
oyster, has given rise to very interesting researches; but as this special
question of embryology can hardly be of interest in this report, we shall
confine ourselves to giving a brief recapitulation of the different opinions
" By the generic term Osi'l·ea edul;is we understand most of the varieties of oysters
caught on the coast of Europe, namely, the violet-colored oyster with white stripes,
called the bi-colored oyster of Brittany; the oyster with violet streaks from the basin
of .A.rcachon; the reddish oyster from the river Quimper; the oyster with mother-ofpearl shell from the bank of Dives; .t.he wandering oyster from the island of Re; the
cinnamon-colored oyster from the river Belon and the Arcachon basin; the green oyster
of Marennes and La Tremblade ; the brown oyster from the roadstead of Toulon; the
oyster with a thi_ck white shell which was formerly caught near Cette, Port-deBone, and other places on the Mediterranean; the rough-shell oyster of Corsica; the
Isle of Wight oyster; the small English oyster, and two varieties, the Ostrea tincta,
and the 08trea dejormis; the rose-colored oyster from the cold waters of Norway; the
large Baltic oyster; the thick-shell oyster from the Ionian Sea; the Adriatic oyster;
the Balearic oyster; the Santander oyster; the horse-foot oyster; the small Toulon
oyster, which is also found in the Bay of Genoa and in the Bay of Naples, alfd whose
scientific name is 08t1·ea plicatula or Ostrea stentina.
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which have been advanced. Some authors have asserted that fecundation takes place in the ovary by a contact effected between the two generating elements, when these elements, which are formed in one and
the same gland, both arrive at the condition of maturity, so that all the
eggs would be fecundated when they pass into the oviducts. It has also
been stated that the embryo is completely formed (that is, provided
with shells) when it passes from the ovary into the mantle of the mother
oyster. This lat.ter opinion is entirely erroneous, for by examining the
white spawn of oysters it will be seen that the eggs which compose it
are mostly in the very first stage of their development.
One of our most distinguished naturalists, Lacaze-Duthiers, bas
found the truth by showing that the oyster is a hermaphrodite, performing by turns, but never simultaneously, the functions of each sex; and
that the fecundation of the eggs which probably takes place in the generative orifices, is accomplished by the participation of another oyster.
The observations which we made in the laboratory of M. Balhiani, at
the College of France, corroborate this opinion of the great French
zoologist, which is also shared by Mobius. We have never yet found,
in one and the same gland, eggs and spermatozoa, the two generative
elements, in the same stage of development; and we have never seen
these two elements reach maturity at the same time. From this we have
drawn the logical conclusion that they do not.come in contact with each
other.*
The spawning season of the Ostrea edulis occurs at difl:'ercnt periods
and varies very much in length. Sometimes it commences in April and
does not end till some time in September. Even in December oysters
containing embryos have been found. Sometimes the spawning season
does not begin till May or June and ends in August. It is regulated
by the temperature of the season and by the mildness or severity of
the preceding winter. In June and July, however, the emission of
spawn is generally most abundant.
The activity of the reproductive organ is, so to speak, constant.
After the embryos have been emitted the oyster, which has become
very lean, begins to pick up again, and soon. arrives at a state of repletion similar to that which it possessed before 'spawning, but which is
due to the presence of fat around the gland. This is the time when it is
most sought after for the market. But while the accumulation of fat
is going on epithelial cells develop, which later are transformed aud
bring forth the generative elements. When the weather is mild, even
in winter, the transformation takes place very rapidly. We have fre" It will be seen further on that the eggs of the Ostreaednlis perish iu pure sea-water.
This is not the case with zoosperms. ·These, while they are inside the gland, are not
vigorous, no matter what stage of development they have reached. But as soon as
they are brought in contact with sea-water they become animated aud begin to vibrate. It 'fOuld seem that they do not acquire their fecundating quality until they
have been iu the water for a while. This would be another argument against autofecundation.
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quently in January found in the glands producing eggs and sperm
small but well-formed eggs and spermatic animalcula, which had only
to be brought in contact with the Eea-water to produce animation and
vibration.
From April and May the first milky oysters are found. The term
''milky" is employed because the spawning products, when emitted,
present the appearance of thick milk. But when this so-called ''milk"
is examined under the microscope it will be found to consist partly of
freshly fecundated eggs, partly of eggs which have already split, and
of embryos recently hatched. As these develop, the whitish color of
th~ spawn changes and it turns gray; and when they approach their
complete transformation and full maturity, their color gradually turns
from a dark gray to black.
The number of embryos produced by a single oyster during the year
is estimated at from 1,200,000 to 1,500,000.* The embryos are sheltered
in the folds of the mantle of the mother oyster for a period whose
length has not yet been ascertained, and find in the mucilaginous liquid
in whicll they live the nutritive elements which they need in order to
reach the period when their roving or pelagic life commences.
Some naturalists have asserted that the oyster can spawn twice in
one year. What has given rise to this supposition is the circumstance
that frequently during the spawning season there are two well-defined
emissions, the first about the beginning of June, the second towards
the end of August.
The following experiment shows that there is no good reason for this
opinion, and that it is not founded on facts. Proposing to follow up
the incubation of the eggs and the transformation of the embryos in
the interior ~f the shell, we perforated the upper valve of several
mother oysters. This opening, which was made directly opposite the
incubatory cavity, was corked up, so that no water could enter the
oyster, and we could at any time take the observations which the experiment required. As regards the principal object of the inquir,r, th~
data gathered by u.s were not very precise, as most of the oysters which
had been perforated had emitted their spawn, either at the time when
the operation of perforating the shell took place, or one, two, or four
days afterwards; but as regards the final development of the genital
gland, we could see this gland re-form, grow, and become covered with
fat; and although the specimens examined by us had produced embryos
from the beginning of the spawning season, we never noticed that they
were in condition to emit others at the end of the season.
"M. Gerbe, the distinguished co-worker of M. Coste, who has taken so large and
active a share in the work of the last-named naturalist, has found that oysters may
be considered adult when they have reached the age of one year. Oysters of this
age, by reason of their size, are not as fecund as those of which we are about to
speak. These meal'mre 8 to 10 centimeters [about 3! inches], a size which is usually
not reached until they are three to four years old.
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Fearing that the trepanning operation might have disturbed tlw
generative functions of the oysters we made another experiment wbiclt
entirely confirmed the former. In the very beginning of the season,
towards the end of April, we selected some oysters in which we ha(l
observed spawn~ and placed them separately in a very fine bed where
they would find all the conditions for reproduction in the greatest perfection. When opened in September, at the time when the last breeders
emitted their embryos, cuts made in their full glands proved conclusively that they could not have spawned again before the following
spring.
There remains the supposition that there is an annual spawning season in several successive emissions. It is possible and probable that
ovulation is not accomplished at one time and in a single day, but it
cannot be supposed that there is an interval of several months between
the emissions, like that between the period of June and the period of
September. We have, moreover; noticed that when, in an oyster engaged in the process of gestation, the eggs remained in the oviducts
they were invariably damaged or sickly. It appears to p.s, therefore,
that one spawning per season is the rule in the common oyster, as well
as in the Portuguese oyster, and that any variations from this rule are
anomalies, like oysters spawning in December or January.*
The idea of keeping and raising in" close waters the embryos of the
oyster, and to find them later on the collectors, has tempted many per*As we deemed the trepanning process referred to above eminently suitable for
facilitating the study of certain questions of natural history, some of which concern
directly the science and in~ustry of oyster culture, we consider it proper to add some
details to the information already furnished.
The fact of making an opening, even comparatively large-the trepan which we
used measured not less than lt centimeters [over one-half inch] in diameter-in the
valves of an oyster does in no wise endanger its life. It is advisable, however, to
work the trepan with caution when the perforating process approaches its end, so as
not to injure the animal. A slight wound, however, will heal very quickly. After
the bole has been made, and the little pieces of shell which have fallen into it have
been removed, it becomes necessary to stop up the opening as firmly as possible, eitlwr
with a piece of cork, wax, or some other substance.
The closing up of the hole is to prevent lice, small crustaceans, &c., from penetrating
into the shell, or attacking the animal at a defenseless point, and also to prevent the
water from entering the shell. If the oyster which has been thus operated upon is
placed in a good park, and if it is in a period of vigorous growth, the cicatrization, or
the restoration of the shell, is accomplished within a week. It is not absolutely complete, but the animal has covered the cork with a thin shell of mother-of-pearl, which
protects it against outside enemies. In some oysters which we observed we could
only counteract the too rapid formation of this mot,h er-of-pearl by turning the cork
several times every two or three days.
In this manner we have made as many as five holes in the shells of French and
Portuguese oysters, and they had been so little hurt by the operation that they were
Pxbibited last year at the· Bordeaux Exposition, and still bore on their shells the
marks caused by our experiments.
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sons, and we must confess that we have not escaped the seductions of
this idea.*
In J nne, 1880, we arranged in the laboratory of M. Balbiani, at the
College of France, a contrivance destined for the artificial incubation
of oyster eggs aud the fixation of embryos, composed of a series of tubs
through w_hich a constant current of filtered and aerated sea· water circu·
lated. (See Plates III and IV.) Eggs in every stage of development
and embryos of every age were placed, each separately, in the different
apparatuses. A layer of fine sand, placed towards the outflow of each
tub, permitted the water to flow out easily, while the young oysters and
eggs remained safely inside, it being impossible for them ~o escape.
The oysters from which the subjects for our experiments bad been
drawn came partly from Arcachon and partly from Brittany, and arrived
in a perfect state of preservation and freshness. The following took
place: Some hours after they had been extracted from the mantle of the
mother oyster, and had been placed in one of the incubating boxes, the
eggs which were at the point of splitting ceased to develop and commenced to decay. Embryos in the condition of white spawn, although
very liveJy when placed in the water, became motionless, and died after
three or four days, according to their degree of development; while
... As regards collectors, we have heard a man who is exceedingly competent and
thoroughly conversant with all matters pertaining to oyster culture advance a theory,
which we deem proper to report without, however, passing any opinion as to its value:
Is it indispensable for the young oyster to attach itself to some object in order to live
and growf When it is in its natural state there is not the slightest doubt in this
respect. The currents to which the embryo is exposed compel it to attach itself to
some ouject, if it is not to be buried in the mud_or tossed about, injured, or suffocated
by the waves. But under certain conditions, on a suitable bottom, on sand free from
sediment, where very pure water circulates slowly, would it not be possible for t.he
young oyster to develop without an object to which it is fixed, which object under all
Circumstances is only of temporary use, because it may, with impunity, be removed from
it a few days after it bas become fixed f At the time when the spaw_n is black the embryo is nearly perfect. Some may be seen whose ciliary apparatus is so much reduced
that they can hardly move. 'fheir two valves, however, work well; in short, they
differ from an adult oyster only by their small size and the convexity of their shells.
At the agricultural exposition of Edinburgh an oyster cultivator exhibited small
oysters which appeared independent; but he did not tell how he obtained them, nor
could he prove that they would be able to raise themselves. Possibly they were only
embryos in an advanced stage of development.
In this connection we will relate a circumstance which occurred at a reservoir of
M. Leon Lesca, counselor-general of the Gironde, and owner of fish ponds on the
banks of the Arcachon basin. Four years ago Mr. Lesca observed in oneofhis reservoirs small oysters which appeared to have been deposited on, rather than attached
to, the gravel and broken pieces of algoo at the bottom of the pond. This discovery
was not without interest, as spawn of oysters had never been seen in that pond. The
oysters were allowed to grow freely, without giving theru the least care, in order to
see what would become of them. Mr. Lesca has recently sent us some specimens of
these oysters, which had reached an average size of 9 to 12 centimeters [about 4
inches], and in several of them we noticed that there was no place for attachment; or,
at any rate, it was not visible.
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em!Jryos in the condition of black spawn held out eight or ten days.
But as they approached that time they could be seen to grow more
feeole every day, and finally to succumb, none of them having become
fixed to the collectors placed in the boxes.
Thinking that the location (light and air being lacking) was not favorable for such delicate experiments, we went to .Arcachon to repeat them
there. Messrs. de Montange extended to us the hospitality of their
establishment of St.•Toseph; they placed at our disposal the laboratory
which they bad organized, and the reservoirs surrounding this laboratory, reservoirs in which the water could be renewed at every tide .
.An apparatus on the same model as that which we had used at the
College of France was constructed, and eggs and em bryQs were placed
in it as at the first experiment. The result did not answer our expectations any better, and it became necessary to change our method of
experimenting. We now determined to establish ourselves at the large
reservoirs referred to. The difficulty was to keep the spawn in compartments spacious enough to make them feel just as much at their ease as in
open water and at the same time to have a constant renewal of water in
all the compartments. Two board frames, perforated, the one measuring
3~ meters long and broad by 70 centimeters high [11~ x 11~ x 2! feet,
about], the other measuring 2~ meters long and broad and 70 centimeters
high [St x St x 2! feet, about], were placed one within the other and
deposited on the stone edge of the sheet of water. We piled fine sand,
which had been washed, into the space of 50. centimeters [nearly 20
inches] between the outer wall of the smaller frame and the inner wall
of the larger one. The apparatus worked to our complete satisfaction,
and the level of the water rose and fell according to the condition of
the sea. We scattered inside black spawn of several oysters~ and fearing that the elements of nutrition contained in the water and coming
from outside should be retained by the sand, thus depriving the captive
embryos of their food, we took care to pour into their compartments
several times a day several buckets of water taken from the sea when
the tide came in. When the collectors were examined two weeks later
there was nothing on them, and at the end of a month they were still
empty. We were obliged to consider the · experiment a failure; but attributed our lack of success to rain, which set in during our operations,
and also to the want of heat.
Last year we resumed our experiments. We found ourselves under
conditions almost identical with those of the bay of Arcachon. Thanks
to the kindness of Mr. Johnston, we commenced new experiments in the
vast lagoons of La Teste. In these lagoons the water is not stagnant
and oysters are naturally produced there. In the very center of one
of the largest sheets of water we constructed two vast basins, measuring 6 to 8 meters [about 20 to 25 feet] square, and working in the same
manner as those described above. (See Plate V.) Surrounded by water
on every side, infiltration, which constituted the only way of feeding the
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basins, was strong enough to make the tide felt in the inside of the ba·
sins. During an entire month embryos were thrown in from time to
time; even oysters were put inside which were found to have black
spawn. And still our collectors showed no sign of spawn.
What is the reason that the eggs and embryos of the Ostrea edulis,
at least during the entire period of gestation and up to the time when
the embryo leaves the maternal shelter, cannot live outside the liquid
contained in the shell; and ~hy do they die in pure sea-water~ Has
it not been observed that. the flavor of the water contained within the
shells of a common oyster differs from that of the natural sea-waterY
The former bas a peculiar and very agreeable flavor which the latter
does not possess. In this difference we thought we could find an explanation, or at least an explanation of part of the phenomenon in
question. It appears from an analysis made in the laboratory of M.
Berthelot, the result of which we have given in another place7 that the
water of the oyster (that which had been subjected to an analysis had
been taken from spawning oysters) contains, among other substances,
a considerable quantity of albumen. It is well known that the seawater does not contain a part.icle of that substance. Is the albumen
the only substance causing this difference of flavor¥ We do not know
as yet, and new experiments will be necessary to demonstrate it.
We have dwelt at such length on experiments which have only
yielded negative results for several reasons: First, because we think
that the problem, whose solution we have sought in vain, will one day
be practically solved; secondly, because we deem jt the duty of every
searcher for truth to report what he has seen and observed, in what
way he proceeded, and at what final point he arrived in his researches,
with the view to facilitate the researches of those who may go in the
same direction, thus saving them the useless and disappointing first
attempts; thirdly, because, under date of July 15, 1881, we received
from Bergen, Norway, a letter addressed to us by Mr. Kjorbo Schmidth,
secretary of the Society for the Promotion of the Norwegian Fisheries,
in which he advised us that he had succeeded' in fixing the embryos of
oysters on potsherds deposit_e d on the bottom of the vessel containing
these embryos. Although fortune has not favored us like our intelligent and sympathetic competitors in oyster culture bey~nd the North
Sea, we can nevertheless say that we have done all we could. We
deem it interesting to give here some extracts from the letter in question.
In the beginning the writer states that the spawn of two mother
oysters was placed in a vessel whose water was renewed every day by
pouring in a bottle of sea-water. He then goes on to say: ''In this
vessel even we could notice the influence of the rain and a lower temperature on these small animals. When there was bright sunshine
they sported about near the surface; but we had only to lower the curtaiilS at t.he wi}ldOWIS to m11ke them __perfectly quiet. lffroill the sun they
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were carried into a cold room without sunshine, they went 2 to 4 centimeters [about 1 inch] below the surface of the water. By letting a fine
shower of fresh water fall into the vessel from a sprinkler, the little
oysters immediately stopped their movements and went a little below
the surface of the water. By continuing the sprinkling, a layer of fresh
water formed at the surface, and the little oyster~ could be seen going
down until this layer bad reached a thickness of 5 to 6 centimeters
[about 2 inches]. At the end of the thirteenth and fourteenth day the
shells and potsherds which had been placed at the bottom of the vessel
were so thickly covered with young oysters that it would have been
difficult to insert a pin anywhere."
We have several times attempted this experiment, following in every
particular the directions given in the communication of Mr. Schmidth,
but without obtaining any result.*
.,. In a report made to the minister of public instruction, in 1878, we gave au account of experiments similar to those made by General Wergeland in a bay near
Christiania, in latitude about 59° north, and stated the following:
It was necessary to counteract the influence of an early and severe winter, of weak
tides (which at the most reach the height of only a foot or a foot and a half) and
the violent storms which sometimes move masses of water more than 7 feet high.
When the winter comes on in Norway, about the beginning of September, the spawn
is still too young to resist the great and sudden changes of temperature. It was,
therefore, of the utmost importance to keep it from contact with the outer air.
In the upper part of the establishment a reservoir of supply was constructed, filled
by a pump worked by a windmill. Immediately below, and inside a shed, which insured protection against the severity of the cold, the spawning basin was constructed,
8 meters long and 6 mei!ers broad [26! by 19i feet]. A metal pipe, furnished on the
upper side with a fine grating to keep out hurtful animals, and on its lower side
with stop-cocks to regulate the flow of the water, connected the two reservoirs. This
pipe turned several times on itself, and passed through a chamber filled with water,
which could be heated, if necessary, so as to keep at an almost even temperature
the water feeding the spawning basin. The level of this basin was regulated by
a tube, to the moath of which was .attached a filter destined to prevent the spawn
from escaping. In this covered basin t.he mother oysters, to the number of 2,200,
were placed in the beginning of the season; and although they had undergone the
fatigue of a long journey, they emitted enough spawn for some of it to be found on
the collectors by which they were surrounded.
In addition to this we have to state the following:
M. Bonnasset, an oyster cultivator of Marennes, succeeded two years ago in obtaining some spawn, which had come from some very fine oysters, in a claire which he
had devoted to this purpose, by placing some mother oysters in a brook which fed
this claire. The spawn carried along by the current attached itself to shells found
at the bottom of the reservoir. This is.not a rare occurrence. It has been observed
iu the pond of Breneguy, near Auray, where, during the first year the oysters were
placed there, a very fine reproduction was obtained, although the water of this pond
was renewed only when there was a spring-tide.
A similar occurrence was observed in the ponds constructed by Mrs. Sarah Felix,
at Regneville, when these ponds were first worked. Unfortunately, the harvest
reaped under similar conditions is exceedingly uncertain, for it has been observed
that oysters living in close waters hardly ever propagate. This is not the case in the
claires of Marennes, where the oysters regularly fulfil their generative functions, bllt
is tJO in "the two other est~bljsb,men~s mentioll;ed above.
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There is evidently a time when the embryo is capable of living an
dependent life, and is liable to attach itself to any body which may
its course. But when does this time come~ Is it when the embryo
expelled from the valves of the mother oyster, or leaves them
tari1yt Or is it necessary that it should first be in the water some
in order to undergo a change and reach a greater degree of comp
ness~ How long does its roving or pelagic life last~ All answers
these questions are thus far mere conjectures and suppositions, and
few successful experiments which have been made prove nothing conclusively or even precisely.
In this direction, however, our efforts should principally tend, for
it would not matter if the fecundation of the common oyster proved
impossible, as long as we could succeed in keeping the legions of embryos which it produces, and cause them to attach themselves to col·
lectors in close waters.*
PARIS, FRANCE,

November, 1883.

EXPLANATION OF PLATES.
Plate

H.-Showing method of working.
111.-1. Supply of water to move the hydraulic wheel.
2. Water-wheel for operating pump.
3. Pump for renewing the sea-water.
4. Distributing pipe receiving the sea-water raised by the pump.
5. Boxes for incubation, hatching, and fixation.
6. Basins containing the mother oysters.
IV.-A. Slate fixed to the bottom and sides of the box.
B. Slate fixed to the sides, and raised about one inch from the bottom ot
the box.
C. Sand preventing the escape of the embryos.
D. Outflow.
V.-1. Dike of Armaille.
2. Bay of Arcachon.
3. Aiguillon Point.
4. Board palisades, with holes.
5. Sand for filtering the water.
6. Reservoir containing the embryos .

... The quantity of Rpawn which is lost is truly enormous. Let us take, for instance,
the basin of Arcachon, a portion of the coast where the greatest quantity of spawn
is gathered regularly, owing to the character of this immense reservoir, to which the
sea has access only through a narrow entrance. It is estimated that there are in this
basin upwards of a thousand millions of adult oysters, each emitting from 800,000 to
1,500,000 embryos. The annual harvest of spawn is estimated at 1,200,000, that is,
nearly one embryo to an oyster; the loss, therefore, is not less than a million to each
oyster.

.
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Apparatus for incubating and hatching oysters and for the fixation of the embryos.
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77.-NEW ENGLAND

--··=--.=-=-

FISH.I<~RI.ES

IN AUGUST, l.SS6.

By W. A. WILCOX.

Of all the leading varieties of food-fish caught by the New England
fishing fleet, codfish appears to be the only kind that has been abundant during the present season. On all the leading fishing banks
they have been found in great numbers, and receipts have been somewhat larger than for the corresponding mouth of last year. Vessels
from the Grand Banks have all brought in full cargoes. The schooner
Henry S. Woodruff, of Lamoine, Me., a three-master, brought home 5,000
quintals, the largest single fare on record. Prices have remained so low
that even with full cargoes not much, if any, profit has remained for
the fishermen or owners of the vessels.
Mackerel continue to show a large falling off in receipts as compared
with the corresponding month of former years. Off the New England
coast no body of mackerel has been found. If they have been there they
have remained below the surface, and only occasionally have small schools
been seen and caught. Many vessels have left the New England coast
for the Gulf of Saint Lawrence, meeting with much rough weather, and
a large part of the time finding mackerel scarce an<l the prospect
discouraging. The following extracts from reports of masters of fishing vessels and persons on the fishing grounds in the Gulf of Saint
Lawrence during the month are reliable and of interest:
GEORGETOWN, PRINCE EDWARD ISLAND, .A.UGUST 3.-" Boat fishermen have uot done anything this season; mackerel are now plentiful,
but will not take the hook."
TIGNISH, PRINCE EDWARD ISLAND, .AUGUST 5.-"' The mackerel
fleet remain to the north ward ; a few local seiners close in shore doing
something most every day, but no large hauls. Schools are small;
size, fair; not so plentiful off here as a week ago."
MIRAMICHI, NEW BRUNSWICK, AUGUST 8.-" One hundred sail of
seiners in this vicinity ; schools small, and catch only moderate."
SOURIS, PRINCE EDWARD ISLAND, AUGUST 10.-'' No mackerel
schooling, and boats make only small catches with hooks; size good
and large."
MAGDALEN ISLANDS, .A. UGUST 10.-" Few mackerel caught about
here to date. A recent storm appears to have brought them up, and
the prospect improves."
NEW LONDON, PRINCE EDWARD ISLAND, .AUGUST 11.-'" The fleet
are to the north; no fish schooling off here; a light catch the past. week."
Bull. U. S. F. C., 86-16
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HARBOR AU BoUCHE, NO"'VA SCOTIA, AUGUST 16.-"0ne hundred
8ail of seiners are now near \iV est Cape, taking some mackerel. The
schools are small and often mixed with herring. The present prospect
favors a light fall catch in the Gulf of Saint Lawrence. During the
past two weeks the weather has been tine, and by hard work some vessels have done well. Many vessels here five or six weeks have not half
a trip. Soon we may expect rough weather, and many vessels will no
doubt return with slim fares."
BAY OF CHALEURS, AUGUST 16.-''No seiners from the United
State8 in this bay, or allowed here. A large fleet last week, between
Pigeon Hill and .Miscou Point; they took some mackerel. Traps in
Chaleurs Bay are doing little, taking from 2 to 5 barrels a day each.
Mackerel keep wide out from the shore; none hooked for two weeks."
SOURIS, PRINCE EDWARD ISLAND, AUGUST 16.-" Weather stormy;
seiners from the United States hav.e had no catch for two weeks; mackerel are close in shore and Yery wild; boat fishermen not doing much;
prices are so low they are leaving the shore."
NEW LONDON, PRINCE EDWARD IsLAND, AUGUS'l' 16.-"No catch
of mackerel the past week; the weather has Been very bad; a gale
every day."
TIGNISH, PRINCE EDWARD ISLAND, AUGUST 16.-'' Weather has
been st,ormy most of the past week; few mackerel seen schooling or
caught; not one vessel out of twenty has taken any fish ; no catch by
shord hookers, as fish do not bite; prospect is poor.n
MALPEQUE, PRINCE EDWARD ISLAND, AUGUST 18.-",, Forty-three
sail of seiners are now detained here by high winds; they report mackerel scarce and wHd."
·
GEORGETOWN, PRINCE EDWARD ISLAND, AUGUST 18.-" The boat
fishermen about here bave had no catch to date; of late, 8einers have
had a light catch, and the present prospect is poor; most of the fleet
of seiners are at West Cape and North Cape."
NEW LONDON, PRINCE EDWARD ISLAND, AUGUST 20.-" Weather is
unsettled much of the time; too rough to fish; sixty sail of seiners now
jn here for shelter."
PORT MULGRAVE, NOVA SCOTIA, AUGUST 23.-''0ne hundred and
seventy-three mackerel Reiners now in the Gulf of Saint Lawrence from
the United States, and forty-five sail from provincial ports."
GRAND AUNCE, NEW BRUNSWICK, AUGUST 24.-" Mackerel of large
size are now schooling heavy in Bay of Cbaleurs. One trap salted 200
barrels the past week. Present prospect is favorable, as fish are plentiful and of good size."
.
MALPEQUE, PRINCE EDWARD ISLAND, AUGU~T 26.-"For the past
three days one hundred and twenty sail of seiners have been in this port,
detained by a strong east win<l. No catch of mackerel since the 19tt.
Remainder of the fleet are at West Cape."
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CASCUMPEQUE, PRINCE EDWARD ISLAND, AUGUST 26.-" Mackerel are wild and in small schools ; they keep well off shore. A strong
east wind prevents fishing a large part of the time. Some· vessels now
on the fishing grounds for three weeks and have no fish."
MAGDALEN IsLANDS, AUGUST 27.-" No mackerel being caught
about her:e."
MALPEQUE, PRINCE EDWARD ISLAND, AUGUS1' 29.-" A small catch
of mackerel of late; over one hundred sail now in port, detained by high
wind."
NEW LONDON, PRINCE EDWARD ISLAND, AUGUST 30.-" Weather
fine, but no catch of mackerel; we judge the fish have left."
A number of vessels have secured good fares of mackerel in the Gulf
of Saint Lawrence during the month, but the fleet in general have taken
comparatively few. 'Vith the exception of a short time during July
that mackerel were freely taken to the north of Prince Edward Island,
they have not been found in any abundance off the provincial or United
States shores.
The only encouraging feature has been the sharp and steady adva~ce
in prices caused by the light catch and poor prospect. Not until the
catch, as compared with the corresponding date of 1885~ was over 100,000
barrels short, did the price take much of a rise. The first of the month
cargo sales in fishermen's order were made at $4.62~ a barrel; August 9, $5.87~; August 11, $6.12~; August 23, $9.75; August 27,$10.75;
August 30, $12-on the latter date, fish that were packed and inspected
sold for $9.50 for No.3's, $12 for No.2's, $16 to $18 for No.1's. Prices
given being for fish that were caught in the Gulf of Saint Lawrence.
Mackerel caught off the New England shore at all times bringing
higher prices than from anywhere else: $11 for No.3's, $14 to $15 for
No.2's, $20 to $25 for No.1's. Extra large bloater mackerel caught
off Block Island sold from $35 to $40 a barrel.
Receipts of halibut have continued light from most of the fishing
·b anks.
On August 23 the schooner Arthur D. Story, of Gloucester, the first
of the Iceland fleet to return, arrived home with 99,000 pounds of halibut; only a partial cargo. The master, Capt. Joseph Ryan, reports that
· for onis· a short time after arriving was the weather suitable for fishing.
After taking part of a cargo .be sailed for Greenland to complete the
fare, in hopes of more favorable weather. Leaving lsefiord on July 20
he soon encountered heavy field-ice in Davis Strait, and for three days
was surrounded with ice and snow-storms. Being obliged to abandon
the attempt to reach the fishing grounds off Greenland by that route he
came direct home by way of the Strait of Belle Isle. Calling at several
harbors along the Labrador coast and making inquiries for mackerel, he
was told that none had been seen this season. The master reports that
the winter was fine, and codfish were taken by the natives all winter.
May was favorable for halibut fishing, but from that time gales of wind,
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with snow-storms, prevailed. The French :fleet were having a light catch
of codfish. Report~ from Norway are favorable, the catch of cou being
one of the largest on record.
All halibut brought from [celand are f:alted ns soon as caught, and
on arrival at the horne port are smoked before going into the market.
Vessels fishing for halibut on the banks uearer home put their catch on
ice as soon as caught, and land it fresh. It is then packed with ice in
boxes and quickly distributed through the leading fish-markets of the
country.
Bait llas been abundant all tlJe month, weirs at Cape Cod nearly all
the time having abundance of squid or small mackerel, often both.
Weirs off the Maine coast have had a good catch of herring, more than
was wanted by the fishermen.
Number and location of the New England fishing fleet during the last week of August . •

Location.

Object.

No. of
vessele.

Grand B::mks, lat. 440 to 46o, long. 52':> to 54° .. . _... . .. . . .. . .. . .. • . . .. .. .. • .. .. .. Codfish .... .
Grand Banks, lat. 440 to 45o, long. 49° to 51° .. _.. .... _. ... ............... .. ..... Halibut . .. . .
Banquereau, lat. 440 to 450, long. 530 to 590 ........ __ ................. . ............ do ...... .
Between George's and Brown 's Banks . ... -... . .. . - - .. ... -- ....................... . do ..... ..
George's and Brown's Banks, lat. 41° to 43°, long. 66° to 68° .................... Codfish . .. ..
In Gulf of Saint Lawrence _. .............. .. .. .. .. . .. . .. .. .. .. . . .. .. .. .. .. . .. . .. Mackerel ...

8~~~: ~::~~~I!~~ ~~~~t:::: ::::::::::::::::. :~ : :~:::::::::::: ·:::::::::::::: - ii~g~nJfi~h:
8fi·~~: ;~~ ~~~;~d~J.~:£~~~-: ::: ·::::: ~ :~: : :~~:: ::::::::::: :~:::::~t~~~~;.~:: ~a~~~~::::::

In Gulf of Saint Lawrence ........ _................. . .. .. ...... . ..... . steamer.. .Mackerel .. .
Total ...•....................... 1• • • • • • •

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••• _ • •• _ •• •

Receipts of fish at Gloucester, Mass., in A1tgust, 1886.

~~

I Haddock.
---------I--l--L-b.-~.- ----;;;:-- ----:;;::-1Lbs.
From-

~

Codfish.

H l'b
H k
a 1 nt.
a e.

C

k Pol- Sword- Mack- I Menus · lock. fish. erel. haden
ill

Lbs. Lbs.
Lbs.
Bbls. Bbll.
George's Bank .. ..... _. . . 142 2, 906, 000
:na, 713 5, 000 . . . . . . 5, 000 .. .. .. . 2, 53() ... _.. _ .... .
Brown's Bank ...... .. .. . 19
702,000
1, 450 .. . .. .. . 1 ...... . .. .. .. 2, 000 ...... . ............ :
'Banquereau ...... ... ... . 7
81l, OOO
112,000 ... . . ..................... .................. ..
Bay of Fundy .. . . .. .. . .. 9
103, uoo
HiO 35, 000 ....... _..... .. ..... 12, 573 ........... ..
Grand Banks .......... .. 34 3, 010,000
432,200 _....... _............ _ ...... . .................. ..
NewEnglamlshore ...... 9
P3,000 .......... 32,000 7,000 ....... 2,000
205 ........... ..
l>'lemish Cap. ... .. ...... 2
570,000
15,000 .......... .. .. - ....... ... .. .. .................. ..
La Have Bank .. .. . ....
9
280,000
57,000 .. . ............ 7,000 .............. . .......... ..
Nova Scotia, ()ape shore _ 4
I 65, 000
15, 000 ...... _ ............. _ ....... _.......... ..
Iceland....
........ 1
90,000 ............................................... ..
Off Newfoundland.. ..... 1
12,000 ..... .. ............................... . ...... ..
Western Bank_ ..... _.. .
6
339, 000
46, 800 15, 000 ...... _ .. .. .. . .. .. .. . .. ............ ,.... ..
Off Seal Island ..... _. .. . 7
223, 000
2, 500 .. _.. .. . .. .. . .. .. .. . .. 4, 000 : ............. -~ -- -• ..
Gulf of Saint Lawrence.. 27
... ·. ... _ ....... . ...... . ............. . ....... 11,525 .. _.. .
Off New England shore.. 4
. . .... .... .. .. .... ...... . ...... . ....... ......
122 ..... .

j~~:~!~-~b~~t~::::: :: ~ ____:_: _ 000

·: ·. :: :

~ : .. iiii,'~ :::: ::~ . :::: :~ :::::: ~ :::: ~~ :::::: :I .. -~~~

Total in August, 1886 . 282 8, 482,000 1, 051, 813 141, 00(}
Total in Aug~st 1885 .

7, 000 12,000

8, 000 15,368 11,647 1 800

ru ~000 ~95{) 69,0oo= 42,'000 ~ ~~ ~= ~~~

Additional receipts from Maine in .A ugnst,
bake, 88 barrels of cou oil.

18~6:

15,000 boxes of smoked herring, 600 quintals of dry
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Mackerel landed by the New England flBet, in sea-packed barrels,
at aU ports, was as follows:
Time.

1885.

-

116,836

Total to September L .................................................... ..

11886.

- -- - - - - 19,112

40, 150

l , EW

18, 363
18,584
10, 066
10, 153

10, 381
1, ]18

223,152

37,303

:!,

o:n

2, 812

Whaling fleet of Provincetown, Mass., August 13, 1886.
Net
No. of No. of
Location of,haling grounds.
tonnage. boats. men.
- - - - - - - - ---- - - - - - - -- - -1-- · - - - - - - -- - Schooner William .A.. Grozier * . _. . . . . . .
111. 09
2
16 Atlantic Ocean.
:Brig David .A.. Smallt .. .. .. . . . .. . .. . .. .
113. 83
2
16
Do.
Schooner Quickst.ept
.. .. . . . . .. . . . .
89. 25
2
16
Do.
Schooner Ellen Rizpah t . . . ... ... . . .. _
63. 43
2
16
Do.
Schooner Mary G. Current . . . . . . . . . . . .
97. 03
2
16
Do.
Schooner Rising Sun t .. .. .. .. . .. .. ... .
65.99
2
16
Do.
Schooner Agate t . . . . . . . . . . . . . . . . . . . . . .
76. 95
2
16
Do.
Schooner Antarctic t ...................•
95. 57
2
16
Do.
Scboonet· :Baltic t .............. .... _.. .
76. 81
2
16
Do.
Schooner Bloomed .. .. .. .. .. .. .. .. .. ..
70. 13
2
16
Do.
Scbooner.A.lcyonet ...................
87.6l
2
16
Do.
Schooner Gage H. Phillips t. . . . . . . . . . .
101. 3if
2
16
Do.
Steamer .A.ngelia :B. Nickerson .. . . _... .
26. 97
.
6 Off New England coast.
Name.

Total ............................ 1,076.(}3,-24~-198
~--~--~------------

* Arrived on August 9.

t Now on voyage.

GLOUCESTER, MASS.,

t Arrived June 14; now on second voyage,

August 31, 1886.

7S.-HAWAIIAN FISHING llUPLEMENTS AND IUETHODS OF FISHING.

By

llii'S.

El.UlllA lliE'J'CALF BECKLEY,

C1trator of th e Hawaiian National

M~tseurn.

[Abstract.]

The Hawaiians have five methods of fishing: by spearing, hand-catching, baskets, hook-and-line, and with nets.
The spearing of fish is of two kinds, below and above water. That
below water is the most important, and is generally employed for
the difl'erent kind of rock fish. The spear used by the diver is a slender stick of from 6 to 7 feet in length, made of very hard wood, and
sharply pointed at one end, but -more tapering at the other. Since the
possession of iron, spears are always tipped with it, but perfectly smooth,
without hook or barb. Diving to a well-known station by a large coral
rock or against the steep face of the reefs, the diver places himself in a
half crouching position on his left foot, with his right foot free and extend2d behind, his left hand holding on to the rock to steady himself,
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and there he watches and waits for the fish. Fish in only two positions
are noticed by him, those passing before and parallel to him, and those
coming straight towards his face. When the fish is hit, the force of t.he
blow generally carries the spear right through to the hand, thus bringing
the fish up to the lower part or handle of the spear, where it remains
while the fisherman strikes rapidly at other fish in succession should
they come in a train, as they usually do.
Except in the case of "oopuhue" spearing, above-water spearing is
very rarely used, and then generally in connection with deep-sea lineand-hook fishing . . '' Oopuhue" is the well-known poison flsh of the
Pacific, but is of a delicious flavor. It is generally speared in inclosed
salt,water pond~ from the stone embankments. The poison of this :fish
is contained in three little sacs, which must be extracted whole and uninjured. The fish is first skinned, as the rough skin is also poisonous
in a slight degree. Should the teeth of the fish be yellow, then it is so
highly charged with poison that no part of its flesh is safe even with
the most careful preparation. "Oopuhue" caught in the open sea are
always more poisonous than those from fish ponds.
Some fishermen dive to well-known habitats of certain fish and lobsters and, thrusting their arms under rocks or in holes, bring out the
fish one by onf\. and put them into a bag attached for the purpose to
the loin cloth. Women frequently do the same in shallow waters, and
catch fish by hand from under coral projections. It is also a favorite
method employed by women in the capture of the larger varieties of
shrimps and "oepus" in the fresh-water streams and '' kalo" ponds.
Goldfish are also caught in that wa.y, and at the present time form no
inconsiderable portion of the daily food of the poorer classes living
near ''kalo" patches or fresh-water ponds. Their power of reproduction
is very great. The different kinds of edible sea-slugs are ~aught in the
same way, although the larger kinds are sometimes dived for and
speared under water.
There are two ways of octopus fishing. In shallow water the spear is
used. Women generally attend to thi~. Their practiced eye can tell
if an octopus is in a hole whose entrance is no larger than a silver dollar,
and plunging their spears in they invariably draw one out. These
mollusks have the peculiar property of drawing themselves out and
· compressing their b9dies so as to pass through very narrow apertures
many times smaller than the natural size or thickness of their bodies.
Those caught in shallow waters vary from 1 to 4 feet in length, but the
larger kinds live in deep water always and are known as blue-water
octopus.
They are caught wiitl cowries of the· Mauritiana and sometimes
of the tiger species. One or more of these shells is attached to a
string with an oblong pebble on the face of the shell; a bole is pierced
in one end of the back of one of the shells through which the line is
passed, which, having been fastened, is allowed to project a few incLes
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below, and a book whose point stands almost perpendicular to the shaft
or shank is tben fa:stened to the end of the line. Only the finest kind.
of Mauritiana or tiger cowries are employed for this purpose, as the
octopus will not rise to a large-spotted or ugly one. The spots on the
back must be very ~mall and red, breaking through a reddish-brown
ground; such a sllell would have the strongest attractions for an octopus. Cowries with suitable spots, but objectionable otherwise, are
slightly steamed over a fire of sugar-cane husks. This has the effect of
giving them the desired hue.
The fisherman having arrived at his fishing-grounds first chews and
spits on the water a moutllful of candle-nut meat which renders the
water glassy and clear ; he the_n drops the shell with hook and line
into the water aad swings it over a place likely to be inhabited by an
octopus. This being a voracious animal, when in its hole is always,
according to Hawaiian fishermt-n, keeping a lookout for anything eatable that may come within reach of its eight arms. The moment a
cowry is perceived, an arm is shot out and the shell clasped; if of the
attractive kind, one arm after the other comes out, and finally the whole
body is withdrawn from the hole and attaches itself to the cowry, which
it closely hugs, curling itself all around it. It remains very quiet while
being rapidl;y drawn up through the water, till, just as its head is exposed above water it raises it, when tbe fisherman pulls the string so
as to bring its-head against the edge of the canoe and it is killed by a
blow from a club which is struck between the eyes . . This must be done
rapidly, before the animal has tirne to become alarmed and let go the
co~ry, when, should the arms be a fathom in length, it becomes a
dangerous antagonist, as tllere would be risk of the fisherman being
squeezed to death. Having eight arms, an octopus of such a size could
very well manage two or tllree persons, as the cutting off of one or
more of its arms does not affect the rest in the least.
Torch-light fishing is practiced on calm dark nights. The fish are
either caught with small scoop-nets or are speared. Torch-light ·fishing
is always done in shallow water where one can wade. The fisherman
must be spr.v and light of step, passing through the water without a
splash to disturb the fish, which remain quiet, as if dazzled by the light
unless alarmed by the splashing or concussions in the water. The
torches are made of split bamboos secured at regular intervals with
leaves, or of twigs of t.be spurious ~andal-wood bound together in the
same manner.
The Hawaiians have four kinds of basket fishing. The first is with
a basket looking something like the coal-scuttle bonnets of a hundred
years ago, and is woven with the air roots of the Freycinetia arbort)a.
This is used for mountain shrimping, and women always attend to it.
They move in a crouching position t.h rough the water, moving Rmall
stones and thrusting sticks under the large ones to drive the shrimps to
a suitable place which is always some place where the grass, ferns, or
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branches of trees droop over on the water; the shrimps take refuge in
or under these and the tlsherwoman places her basket under the leaves
and lifts them out of the water, when the shrimps drop into the basket;
she then unties the small end and drops them into a small-mouthed
gourd attached to a string, which she keeps floating after her for that
purpose, and puts some fern leaves inside the gourd to keep the shrimps
from creeping out, as they are lively little fellows living a long time
out of water and scampering about on land like cockroaches.
The second is with a small basket made from the vines of the convolvulus, and it is renewed from day to day as wanted. A light framework of twigs is first tied together and then the vines, leaves and all,
are wound in and out, round and round, till of t,he requisite size, 3 or 4
feet in circumference and about 1~ in depth. Shrimps pounded and inclosed in cocoa-nut fiber are occasionally placed at the bottom of the
basket for bait, but usually the scent of the bruised and withering leaves
seems to be sufficient. Women always attend to this kind of (ishing.
They wade out to suitable places, generally small sandy openings in
coral ground or reef, and let the baskets down suitably weighted to keep
them in position, the weights being attached in such a way as to be easily
detached. Each woman then moves away from her basket to some
distance from which she can watch the fish enter the basket. When
all the fish that are in sight have entered, she takes the basket up and
transfers the fish to a large small-mouthed gourd, and moves the basket
to a fresh pl~ce.
Fishing in this way can be carried on only during a calm sunny day
and at low tide. Since the introduction of the weeping-wHlow, baskets
for this fishing are sometimes made of willow twigs. Such can be used
over and over again. Men sometimes take such baskets and using seaeggs for bait, with the top of the shell broken to expose the meat, place
them in comparatively deep water, piling stones around them to keep
them in place. They leave them thus for a day or two, and if the place
is a good fishing-ground the basket will be full by the time they come
for it.
The third kind of basket is shallow, of about the same size as the
above but wider mouthed, used in deep water for catching a ·small, flat
fish calJed "uiui" that makes its appearance at intervals of from ten,
fifteen, or twenty years. At the last appearance of the "uiui," the imported marketing baskets were generally used by those who could not
obtain the old-fashi<;med kind, as any old cast-away basket would do, with
a little patching occupying perhaps five minutes, and two sticks bent
over the mouth or opening from side to side and at right angles to each
other for a handle to which to tie the draw-Rtring. It should be twisted
round and round above the jointure with a little of the sea convolvulus
with the leaves on, so as ~o throw a little shade into the basket to keep
the fish from being frightened while the:y are being drawn up to the
surface of the water. In tllese ba!';l\:ets eooked pumpkins, half-roasted

BULLETIN OF THE UNITED STATES FISH COMMISSION.

249

sweet potatoes, or raw ripe papayas were placed for bait. The canoes
thus provided would sail right into the midst of a school of these fish;
the basket being lowered a few feet into the sea, and the fish being attracted by the scent of the bait, would rush into the baskets an<l fee<l
greedily. As soon as the baskets were full of fish they would be drawH
up and emptied into the canoe and then lowered again, with more bait jf
necessary, and this would go on till the canoe was loaded or the fishermen were tired. These fish are very good eating when they first arrive,
as they are fat, with the liver very much enlarged; but after a month
they become thinner, not perhaps prqcuring their proper food ~ere, and
then taste strong and rank.
The fourth kind of basket is the largest kind used in fishing by the
Hawaiians. These are round, rather flat basketR, 4 to 5 feet in diameter by 2i to 3 in depth, and about li across the moutll. A smalL
cylinder or cone of wicker is attached by tbe large end to the mouth
and turned inward towards the bottom of the basket. This cone or
cylinder is quite small at the free end, just large enough for the fish
("kala") to get in. Immediately below the en<l of this cone, on the
bottom of this basket, is placed the bait, properly secured, which is a
~oarse, brownish-yellow alga, on which this fish feeds and from which it
takes its name, ripe bread-fruit, cooked pumpkins, half-roasted sweet
potatoes, and papayas. The fishermen generally feed the fish at a given
place for a week or more before taking any, using for this purpose a
large basket of the same kind, without the inverted cylinder and wider
in the mouth, to allow the fish free ingress and egress. After a week
or two of feeding they become very fat and fine flavored, as also ver,y
tame, and baskets full of fish can be drawn up in the taking basket
without in the least disturbing those that are still greedily feeding in the
feeding baskets. These baskets are occasionally used for other kiuds
of fish, substituting the bait known to attract that particular kind.
The Gilbert Islanders have of late years introduced fishing with a
basket in a manner difterent from any formerly practiced by Hawaiians.
This is an oblong basket, called by these people a '' punger," larger at
one end than another, with a fiat and oval top, convex like a carriage
top, ancl gradually sloping to the small end. A cone with the end cut
off is inserted at the large end, the body of the cone being inside of
and opening into tbe basket. A trap-door is fixed on th~ end of the
cone in such a manner that it will open by a touch from the outside,
but cannot be pushed open from the inside. The basket is taken to a
good, sandy place, in 2 to 4 fathoms of water, where there is plenty of
coral or stones handy. The fisherman then dives and places the ba~ket
in the exact position he wishes; he then takes pieces of coral rock and
begins to build up an<l around the basket, inclosing it completely with
stones so as to form an artificial dark retreat for the fish. The en tntuce
to thP cylinder or cone is left exposed, aud the fish, seeing au inviting
entrance to a dark placo, g·o on an exploriug expedition till t!Jey fiucl
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themselves inside. Once inside they cannot return. This basket is
left from two days to a week in a position at the bottom of the sea,
when the stones are displaced, the basket and its contents are hauled
up to the canoe or boat, a door left at the smaller end of the basket is
opened, the fish shaken out, and the basket iR ready to be replaced in
the sea.
There are only seven kinds of fish sought for in :fishing with rod, hook,
and line. The bait most liked is shrimp; earthworms are sometimes
used and a11y obtainable fry of fislJ. The fisherman takes a handful of
shrimp.s, baits his ·books, and then, brnising the remainder and wrapping it up in cocoa-nut fiber, ties it with a pebble on the line and close
to the books; the bruiseu matter spreads through tile water when the
line is dropped and serves to attrac.t fishes to the vicinHy of the books.
For hook-and-line fishing practiced in deep water, bonitos and lobsters are the usual bait ; for lack of these any kind of fish is used with
varying results. For deep-sea fishing the hook and line are used with·
out rods, and our fishermen sometimes use lines over 100 fathoms in
length. Every rocky protuberance from the bottom of the sea for miles
out, in the waters surrounding the islands, was well known to the ancient fishermen, and so were the different kinds of rock fish likely to
be met with on each separate rock. The ordinary habitat of every
known species of Hawaiian :fishes was also well known to them. They
often went fislling so far out from land as to be entirely out of sight of
the low lands and mountain slopes, and took their bearing from the positions of the different mountain peaks, for the purpose of ascertaining
the rock which was the habitat of the particular .fi8h they were after.
The natives distinguish the sharks seen in Hawaiian waters into five
species: The "mano-kihikihi" (hammer-headed shark) and the "lalakea" (white fin) are considered edible, as the natives insist that these
never eat human beings; then comes the "mano-kanaka" (man shark),
which only rarely bites people; then the "mano," a large white shark,
the largest of all known to Hawaiians, hut not a particularly ravenous
one, .which is seldom seen; the" niuhi" completes the list, a very large
shal'k, and the fiercest of all, which, fortunately, very rarely makes its
appearance in Hawaiian waters.
' There are two general divisions of the kinds of nets in use here, the
long nets and the bag or purse nets, with endless variations of those
two main features. The finest of the long nets has a mesh one-half inch
wide. It is generally 1~ fathoms in depth and from 40 to 60 fathoms
in length. It is used to surround and cateh the small mullets and
"awas" in shallow waters for the purpose of stocking fish ponds.
Small pebbles, frEquently ringed or pierced, are used for sinkers al,ld
pieces of the Hibiscus tiliaceus and candle-nut tree for the :floaters. NetH
of 1 to 2 inch mesh are used for the larger mullets. A 2 to 22- inch gillnet is sometimes stretched from a given· point to another at high tide,
and always acrbss what they call fish-runs in shallow waters, which are
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long, sandy opeuings in coral places. Two persons, or sometimes oue,
work this net, passing backward and forward to seaward of the net,
taking out fish as fast as caught in the meshes. This way of fishing is
ouly practiced at night. Sometimes a place where fish are seen or are
likely to be is surrounded and the water inside the circle beaten, when
the frightened fishes dart in every direction with great violence and
are meshed.
A long n.et of 3 to 4 inch mesh is used for catching large fish, such as
the "oio." It is of 80, 100, 140, or even 150 fathoms in length by 2 to
3 fathoms in depth. It is used in the deeper waters just in~irle, or in
shallow waters just outside, the reef or breakers. For this fishing the
fishermen go in canoes; one man is always standing upright on the crossbars of the canoe, keeping a sharp lookout for a school of "oio." When
be sees one, the canoes follow it at a distance from 11lace to place, or
wait patiently, if the fish remain in an unfavorable place, till they moYe
into the accustomed fishing-grounds. Two or three eauocs are almost
always engaged together in this kind of fishing. When the fish are in
a suitable place one canoe approaches very cautiously and stations itself
where the net is to be dropped, while another one, carrying a net of the
same kind, makes a wide curcuit till immediately opposite, with the fish
between, when the ends of ·the nets are.dropped simultaneously from
the two canoes, and both paddle in a semicircle while paying out the
net and striving to meet the dropped ends of the opposite net as ~oon
as possible, so as completely to inclose the school before the fish become
alarmed. The first canoe having met the end of the opposite net., if on
sandy bottom, keeps on one side of the net already down, drawiug its
own net after it~ thus grad:ually reducing the circle, as well as making
two or three rings of netting a1·ound the fish, so that if they make a
rush to any given point and by their weight bear down the floaters,
those escaping from the first circle will still be inclosed by the outer
ones, and eventually be caught by becoming entangled and meshed.
When the nets have been drawn to suit the head fisherman they all
jump overboard with their canoe poles and by beating the water frighten
the fish, which dash here and there with great violence, entangling themselves in the nets, and are easily captured.
In catching other kind~ of fish these or smaller nets are used either
in daylight or at night, though the best results are almost always obtained at night. The nets are dropped in a semicircle and some of the
fishermen, making a wide sweep to the opposite side, spread out fanshape and move rapidly towards the net, beating the water as they go
with their arms, and thus driving the fish from quite a distance into
~be comparatively small area partly inclosed by the nets, while the two
men holding the stick supporting the end of the net and standing perpendicularly in the water. run towards each other on the approach of the
beaters. Should the water be dirty and the net rather loug;, tile e11ds
are t.ben gathered together until the circle is all reduced a,n(l the fi.sh
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all taken. If at night, numbers of rock fish are also taken with those
that spread in schools.
The finest of all kinds of nets(" nae ")has only one-fourth inch mesh.
The " pua" net is for young mullet fry for stocking ponds or for eating.
This net is generally a piece, a fathom square, attached on two sides
to st.icks about 3 feet in length and fulled in, the bottom rope being
shorter than the upper one and forming an irregular square opening ·
to a shallow bag, which is supplemented by a .long narrow bag about 3
or 4 inches wide and 2 feet deep. The sea convolvulus, generally found
growing on the beach, is twisted, leaves, hranchlets, and all,. into two
thick, bushy ropes some 15 or 20 feet in length, and these are attached
on each side of the net to the side sticks ; these lines are then drawn
forward in a semicircle sweeping the shoals of fry before them till
enough are partly inclosed, when the two free ends are brought rapidly
together in a circle, which is gradually reduced, the same as in longnet fishing, till the fry are all driven into the bag.
The same size of mesh (-!inch), but made into· a much larger bag, is
used in fishing for "ohua," a small kind of fish very highly prized by
the natives, which lives in and feeds upon the coarse alga that grows
on coral .in shallow water. .Long ropes, 100, 200, or even 300 fathoms
in length, having dry " ki" leaves braided on them by the stems, the
blade ends of the leaves hanging loose, are started from a given place
in opposite directions to sweep around and finally inclose a circle, which
is afterwards reduced in the same manner as in long fishing. Great
numbers of men, women, and children assist at this kind of fishing to
hold the ropes down to the bottom, and by the splashing and disturbance of the alga drive the fish away from the ropes and into the net.
Persons are generally statione.d every yard or so on the ropes for this
purpose and also to disentangle the ropes if caught on a rock or other
obstruction. When the circle is narrowed to from 10 to 15 feet in
diameter one end of the ropes is untied and the ends attached to the
ends of the side sticks of the bag-net, forming a guard on each side,
and the circle further reduced till the fish are all driven into the net.
The diver's net is a small bag of 2-inch mesh, about 2~ feet across the
opening or mouth of the bag and the same in depth. Two sticks are
attached on each side of the opening, leaving a space of half a foot in
width between them. This net is managed by one person, who dives to
the small caves and holes at the bottom of the sea, which are always
wen known to the local fishermen, and placing his net across the opening or hole, mouth inwards, he then inserts a slender rod, with a tuft
of grass at the end, into the hole, and gently drives the fish which may
be in there into the open mouth of his net, which he closes by joining
the. two sticks together. Then placing his driving stick over the closed
mouth as a further preventive, he rises to the surface, and emptying.
his bag into the canoe, goes to another cave OJ.' fish-hole, where he repeats the operation till tired or satisfied with the quantity caught.
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Another net is for catching" uhu," a very highly prized kind of roek
fish of two species, the red and the green. The red varieties are the
more choice ones for eating raw. The green are not so fine flavored,
but attain a larger size. The net for these fishes is a square of 2 or 3
inch mesh, which has been slightly gathered on the ropes and attaehed
at the four corners to slender strong sticks tied together at the middle
in such a way that they will cross each other at the middle and can l>e
closed together when wanted. When crossed they spread the net open
in the form of a shallow bag, a string is tied to the crossing of tbe
two sticks, and the net is then ready for operations. A decoy fish,
which may have been previously caught with the hook and line, is then
dropped, with a string attached, in a place where fish of that kind are
noticed or known to frequent, and gently moved back and forth; this
is called " teasing the fish." Every fish of that kind which can see the
decoy fish is immediately attracted to see the strange actions of this
one, and when all have been attracted that are likely to be in the
vicinit.y the net is gently dropped at a little distance from the decoy,
which is then gently drawn into the net. All the fish rush after it
into the net, which is then quickly pulled up, the sticks bending over,
which elongates the bag, also reducing the opening or mouth. By a
peculiar twitch and pull on the string the sticks can be made to swing
around and lie parallel, thus effectually closing the bag. No diving is
required for t.his net beyond that which is sometimes necessary to get
thE decoy. It is also used for several other kinds of rock fish of like
habits, always first getting a decoy of the kind wanted. Fishermen
almost always carry for this kind of fishing candle-nut or cocoa-nut
meat, which they chew and spit over from time to time to smooth the
sea so that they can observe the bottom.
The'' opule" is taken in a . similar manner in a bag-net, a fathom in
length. having a small oval mouth 2 or 3 feet wide.
A large l-inch mesh-.net, 8 fathoms in depth, is used in deep waters
for catching the Hawaiian mackerel, a small narrow fish caught only
at certain seasons. Cooked pumpkins are placed at the. bottom of the
net for bait, and lowered some fathoms beneath the surface, and the
scent of the pumpkin diffusing through the water attracts the fish and
they enter the bag to feed on it. When a sufficient quantity of them
have entered it is rapidly drawn up and emptied of fish. More pump·
kin is put in, and the fishermen sail to a fresh place to drop the bag.
Two other nets are used for two kinds of very small fish that come
at certain seasons in immense schools and are much used for bait.
Pickled and dried they are very good eating. The net is a fine-mesh
bag exactly like a "pua" net, but much larger. It is to be used with
ropes with "ki" leaves attached, only this sort of fishing net require~
no diving, as it is used in deep waters. ·
In another kind of decoy fishing the decoy used is a billet of hard
wood something like a club, rounded at the ends and one end smaller

254

BULLETIN OF THE UNITED STATES FISH COMMISSION.

than the other, with a 1ittle ringed knob on the smaller end to tie a
string to. This club, when prepared with the proper attention to the
usual lucky or unlucky superstitions common to Hawaiian fishermen,
is then slightly charred over a regulation fire. '' Kukui"-nut meat and 1
cocoa-nut in eqnal quantities are first baked, pounded, and tied up in a
wrapping of cocoa-nut fiber (the sheath arounu the stem of a cocoa-uut
leaf), and the fishermen then start on a canoe for the fishing-grounds.
This should be in water not deeper than 4 or 5 fathoms. Arrived. there
the decoy is then greased with the oily juice of the pounded nuts and
dropped overboard and allowed to hang suspended a few feet from the
bottom. The scent of the baked nut meat diffusing through the water
seems to have a powerful attraction for some kinds of fish, which surround the stick, seeming to smell or nibble at it. After awhile the
bag-net is dropped over with its mouth open towards the stick, when
the latter is moved gently into it, the fish still surrounding and following it into the net. Two persons · then dive and, approaching the net
gently, quickly close its mouth and give the signal to those in the canoe
to haul it up.
The "hano" is a large bag net of very fine mesh, with a flaring mouth,
used to capture flying-fish. There are two varieties of flying-fish here,
entirely distinct from each other. The same net and method of capture
is also employed for the '' iheihe," a long thin fish, usually 1~ feet in
length, with a very sharp-pointed snout, that generally arrives here at
about the same time as the large flying-fish. The "hano" is also occasionally employed for the "akule," another fish that arrives in sc_hools.
For catching the large flying-fish the" hano" is piled on a double
canoe or large single one, and a start is made early in the morning with
an attending fleet of from twenty to forty canoes. Women very often
go in this kind of fishing to help paddle the canoes, as no particular
skill is called for on the part of the general hands, the success of the
fishing depending altogether on the good juJgment and sight of the
lookout. This person is generally on a light canoe manned by only
two or three hands, and he is standing up always on the cross-ties of
the canoe looking for the fish. Whenever be discerns a strong ripple he
points it out to the rest of the canoes, who then surround the spot indicated while he confers with the head fishermen about the best place to
drop the net, which depends upon which way the current sets. When
the net is all ready the canoes paddle very quickly in towards it,
splashing the water and driving the fish before them into the open net.
It seems that these fish will not dive to any depth, and are always
found swimming very near the surface, so that, w.hen completely surrounded by canoes, they can be driven wherever· wanted. The fleet
very often goes several miles out to sea; and this fishing is called "bluesea fishing."
· Tbe "kolo" is the largest of all the nets, and can be used only in a
very few places, like the harbor of Honolulu, Puuloa, ~c. It is an im-
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mense bag from 16 to 24 fathoms in <lepth, srnall-mesheu and wuTow
at the extreme end, but widening out into an immeu~e tlal'ing nwutlt,
with long nets 16 to 20 fathoms <leep attached on each side au<l cnllrd
its ears. This is swept from one side to the other of the harbor, ~coop
ing up every kind of fish. A. great many sharks 6 feet in leugth are
sometimes caught in it, but the net is generally use<l when the lllnllt·t
is in roe and is designed for the capture of large quantities of that fi~h.
It requires a great many hands to manage it.
A large bag-net, somewhat smaller than the "kolo," but of the same
general shape, is sometimes used. Two ropes of 300 or 400 fathoms iu
length, with" ki" leaves att.ached, and generally the rope of two or more
4
' ohua'' nets joined, are piled on to a large double canoe, which is taken
out 2 or 3 miles from shore, attended by a fleet of from sixty to· oue
hundred canoes. The head fisherman always goes on the canoe containing the net and ropes. Arrived at the prope!.' distance, .which must
be just opposite the final drawing place, the end of one rope is joiued
to that of the other, and two canoes, manned by eight or ten strong
men, take the other end of the rope, one each, and start in opposite
directions and exactly parallel with the shore, while the double canoe
remains stationary till all the rope is paid out. In the meau time the
r·est of the canoes have divided into two companies and follow the two
leading canoes, stationing themselves at certain distances on the rope
and helping to pull it. When the rope is all paid out, the two leading
canoes then curve in to form a semicircle, at_the same time al wass mo·'ing towards the shore. When a perfect semicircle has been made by
the rope the double canoes and all the others move gra<lualls forwards
with it, while the leading canoes are pulling- with all their might straight
in to the shore. When either end is landed the men immediately le:.~p
out and taking hold of the line pull on it, at the same time g-oing to~ards each other, which has the efiect of narrowing the semicirclt.·, while
most of the canoes keep backing on to the double canoe, whicll always
keeps the center. Arrived at a suitable place, which is always a cleau
sandy one a few rods from shore, the ropes are untied and attached to
each end of the net; men, women, and children now gather on the rope,
especially where it joins the net, and make a great disturbance with
their feet, which drives all the fish iuto the net. Rope and net are
finally drawn ashore.
We have two kinds of fish ponds or inclosures: Fresh-water ones, from
half an acre to 2 or 3. acres in extent; and salt-water ponds, geuerally
very large and inclosing an area of many acres. ~rhe 'salt-water ponds
are of two kincls-tbpse entirely closed, and in which fish are fed and
fattened; and those surrounded by a low wall that is submerged at
high tide and has openings, which are walled on each side like lanes
leading in or out of the pond.
The lanes, or fish-runs, are from 15 to 20 feet in length and radiate
fr9m the wall inside and out. 'J1hey are of about 2 feet in width at the
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op~ning in the wall and widen out gradually till they are from 8 to 10
feet wide at the ends. At night when the tide is coming in, a man, or
more frequently a woman, takes a small scoop-net just wide enough to
fill the entrance of the opening and of 3 or 4 feet in depth, wades out to
the entrance of one of these runs, and sitting on a raised stone pl&tform
on its side, made for that purpose, holds the net in the water at the entrance of an opening towards the sea and sit,s very quiet until a jerk in
the net is felt, when it is immediately pulled up• before the fish have
time to return, and the fish are dropped into a gourd or basket, when the
net is immediately returned to the water and waiting and watching are
resumed. Two persons generally go to this kind of fishing and sit on
opposite sides of the entrance, so that as one net is raised another one
is still there, as under certain conditions of the water and weather two
persons will be kept busy scooping up fish as fast as the nets can be
lowered. No fish must be al1owed to get free as that would put a stop
to the fishing at that entrance during that turn of the tide.
These entrances are favorite stations for the ground-sharks of the
neighborhood to prey on the fish as they go in or out, and so when the
tide is about medium height the fishing people return to shore, as their
platforms would be entirely submerged at high tide. At the turn of the
tide, and when the platforms are exposed, other parties take their turn
at the lanes, using those with entrances opening inwards. These fish
ponds are sometimes owned by the proprietors of two adjoining lands,
the people of one owning .the right to fish during the rise of the tide
and the other during the ebb. Long nets are also used in these ponds,
but only during the condition of the tide belonging to each.
The large salt or brackish water ponds, entirely inclosed, ha.ve one,
two, or four gates. These are of straight sticks tied on to two or three
cross· beams, the sticks in the upright standing as closely as possible,
so that no fish half an inch in thickness can pass them, while the water
and young fry can pass freely in and out. Scoop-nets the width of the
gates are used at these places at the flow of the tide to scoop up such
fish as may be desired by the owner or pond-keeper for family use.
When any large quantity is wanted the long net is used, the same as
in shallow-sea fishing.
Fresh-water ponds are very seldom over half an acre in extent, and
are for "oopu" and "opae" preserves, and sometimes for "awa," a kind
of tropical salmon that breeds in brackish water and will live and grow
fat in perfectly fresh water. The young fry of this fish are procured in
shallow waters on the beach where a stream or spring of fresh water
mingles with the sea, and are carried sometim('S many miles inland in
large gourds with water.
The catfish has been introduced within four years, and is doing well.
Carp have also been ntroduced Yery recently, but it is yet too early to
pronounce on the success of the experiment.
HONOLULU, June 25, 1883.
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PARIS.*
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By D1·. JOUSSET DE BELLESME.

These :fish,t which measur~d 12 centimeters [about 4:iinches] in length.
were in the beginning, owing to their small size, placed in one of the
tanks for young :fish in the aquarium, and remained there till November, 1885, when they were put in the large basin No.6.
They were at first fed with raw meat; but as they did not seem to
take very well to this kind of food, they were fed on raw fish chopped
fine, which they appeared to like. As soon as they were transferred to
the large basin they were fed on live :fish.
The only water at the disposal of the aquarium is that which comes
from the Vanne, whose temperature .is 150 C. (590 Fahr.] in August
and 90 C. [48.20 Fahr.] in December. It is hardly probable that this
temperature is sufficiently high for the reproduction of the catfish. At
any rate, those which we have in our aquarium, no matter .to what
variety they belong, have never spawned.
When the American catfish were transferred to basin No. 6 they
were all alive and well, although they had not grown perceptibly. Since
that time none of them have died, as far as we have been able to observe,
for these fish have a habit of keeping in their holes and never coming
ont during the day, so that they are hardly ever seen. In basin No. 1
we bad some of considerable size, and in or1f.r to assure ourselves of
their existence it became necessary to empty the basin and carefully
search for them at the bottom in the cracks between the rocks. Even
then we did not always succeed in finding them~ I have therefore reason to believe that the seven c~tfish which the Acclimatization Society
has given us are still in existence, and the first time the basin is
emptied I will search for them again in order to make sure of it.
I should state that the Trocadero aquarium is by no means adapted
to researches of this kind. The impossibility of varying the tempe.t ature of the large mass of water which feeds it prevents us from successfully reproducing any other fish but salmonoids. Moreover, our basins
are too large for small fish, which easily escape observation.
PARIS, FRANCE, llfay 28, 1886.
* "Cajjish dans l'aquariurn du T-rocadero, Paris." From the Bulletin mensuel de la Societe Nationale d'acclimatation de France, Paris, August, 1886. Translated from the
French by BERMAN JACOBSON.
t For note on their receipt see Pish Commission Bulletin for 1886, p. 138; also Pisb
Commission Bulletin for 1885, p. 433.
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80.-FRY PLANTED IN RIVERS OF REI. GIIJlli IN 1886,*

[Extracted from the report of th o Commission on Fish-Culture to the Minister of Agriculture, Industry, and Public Works. J

The plantings of fry made in 1886 in the tributaries of the Meuse
River have been entirely successful. The following has been the extent of these operations:
Fry were planted as follows:
Kind.

Number.

Salmon (Salmo salar Lin.) .................................................................. .
Trout (TruttajaKio Lin.) , .. .. ........... .................................................. ..
Lake trout (Tr1ttta lacustris Lin.) ........•.... ·"· ...••••.....•••..•••••..••••..•........•...•.
Thym all us vexilZijer Ag .... . ................................................................ .
Salmo salvelinus Lin .. ........ . ..................•••.••...•.......•..........................
Total. ........ . ....... - ~ -- ..... . ..................................................... .

They were distributed as follows :
Where distributed.
River Semois and tributaries ......... . ......... . ...........
Do .. ................................................
River Lease and tributaries .................................
Do .. .... . ...................... .. ...................
Do . . . . . . . . . .. . . . . • . . . . • • . . . . . . . . . . . . . . .. . . . . . . . . .. . .
Do ...... ... .. . ......................................
River Molignee . ... .... .... . .. . .............................
River Bocq .................................................
Ri-ver Ourthe and tributaries .............................. .
Do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Do . . . . . . . . . . . . . . . .. . . . .. .. • .. . . .. . . . .. . • . . . . . . .. . .. .

Kind.
Trout ...................... .
Thymallus vexillijer ... ..... .
Salmon .................... .
Trout ... . . . ......... .. ..... .
Lake trout .. . ............ .
Thymallus vexiUi"jer .. ..... ..
Thymallus vexillijer .. ...... .
Trout ... . .................. .
Salmon ...... . ............. .
Trout ...................... .
Thymallus vexillijer . .... . .. .

~1;:~
M~~~:~~~~~~~~:::: :::::: :::::~~~::::::: :::~::~::: ::::: :~~~~i~- :::: :~::::: ::::::::::
The Villancour brook ............................................. do ............... . ... .
Lake

G~t:.~:::::: ~ ::::: ::::::::: :::::::::::::::::::::::::: ~;:ot~~l:~zi~~; :::::: ::::::

:Number.
51,000
9, 000
6, 000
57,000
12,000
9, 000
6, 000
6, 000
57, 000
63,000
6, 000
19,000
3, 000
6, 000
12,000
18,000
12,000

Since 1885, when the Government undertook to stock the Belgium
rivers, there have been planted, in all, in the tributaries of the Meuse,
and in Lake Gileppe 737,000 young of salmonoids.
The plantings of young fish have been arranged in such a manner
that in 1890, when the contract between the Government and the parties furnishing the young fish expires, all the tributaries of the Meuse
which are to be stocked, will have received the kind and number of fish
adapted to the nature of their water. But the quantity of young fish
to be furnished within this period (about 1,000,000) is not sufficient to
stock the rivers as thoroughly as it should be done. The question
therefore arises, whether it is not possible to produce a certain quantity of young fish on the spot. For this purpose the keepers of waters
" "Rapport sttr les devm·sernents d'alevins en 1886."
the French by HERMAN JACOBSON.

Brussels, 1886. Translated from
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and forests in certain localities should be furnished with Jacobi boxes,
which cost only 5 to 6 francs [96 cents to $1.16].
These arrangements are simple. They are long wooden boxes, with
gratings at the ends, and at the bottom of which there is a bed of
gravel on which the fecundated eggs rest. These boxes are placed in
running water, which passes through them by the gratings fixed at
each end. The eggs are therefore placed, so to speak, under natural
conditions. Although certain observations might be made relative to
this method, and although in more than one respect it leaves much to
be desired, it nevertheless offers great advantages. The keepers should
be charged to capture in the waters of their districts the necessary
spawning fish, and the eggs obtained from them should be hatched in
the waters about to be stocked. This method is not expensive and is
exceedingly practical, and would serve admirably to maintain a constant
state of production in our waters.
Next year experiments at acclimatization may be commenced with
certain valuable kinds of fish, which are not yet found in Belgium, and
which it may be desirable to introduce. Among these we mention the
Salmo fontinalis and the Salmo irideus. As experience has shown, these
two kinds of fish seem to adapt themselves perfectly to the nature of
certain Belgian waters. The necessary fry will be produced, with very
little expense, in the hatching houses in the Government botanical ·
garden.
It appears that a man may safely transport a certain quantity of fry
at a temperature of 1o C. [33.8° F.] in the apparatus, and of 100
C. [500 F.] in the atmosphere, for a distance of more than 20 kilometers
[12! miles]. Transportation in wagons for long distances has likewise
been perfectly successful.
From the following observation it will be seen how important it is
that the air should have free access to the apparatus. An experiment
was made relative to the power of resistance of young fish to the diffiL
culties connected with transportation. Two sets of apparatus, each
containing 3,000 young trout, packed as described below, had been sent
to Jemelle, whence on the following day they were to be sent to Brussels. On the evening before, the young fish were placed in the receptacles, the water in which was, up to the moment of starting, being constantly renewed. They arrived at J emelle on March 12, at 9.49 a. m.,
and were placed in a cellar of the station. In spite of the instruction,
the receptacle for the ice was left on one of them. As the temperature
in the cellar was only 70 0. [44.60 F.] ice was not used. The temperature of the water was so C. [46.4° F.]. On the following morning, in
the apparatus which had been left covered only 300 young fish were
found alive, while in the one which had been left open there were only
20 dead. The heavy mortality in the first apparatus must be ascribed
to the circumstance that there was not sufficient air, for the young trout
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in both these apparatuses came from the same hatching, and the con.
ditions of their existence were exactly the same.
When the cover was removed from the first apparatus, the surviving
fish were found to be near the surface trying to get a breath of air.
The water bad a soapy appearance and the characteristic odor of fish
in a state of decomposition. On the bodies of the dead fish, which had all
Q.ndergone the fatty metamorphosis, there was found a very luxuriant
cryptogamic vegetation of a whitish color. The surviving fish were
placed in another apparatus containing fresh water, and arrived in Brussels in good condition on March 13, the water during the transportation
having a temperature of 50 C. [4~° F.]. As has been stated, the dead
fish rapidly underwent the fatty metamorphosis, and a species of whitish.
mold developed on them, which gave to the water the appearance of a
solution of brown soap, and a nauseating odor. The dead fish are very
obnoxious in the apparatus, as they produce germs which soon taint all
organisms. It is also important frequently to inspect the apparatus,
especially if the young fish have to stay in it any length of time. In
this case the water should be aerated, and renewed if possible, and all
dead fish should be carefully removed at once.
It is also extremely dangerous to transport in one and the same apparatus young fish of different age. Young salmonoids are extremely
voracious; when shut up in a narrow space, they will bite and endeavor
to devour each other, thus frequently inflicting wounds which are fatal.
As has been shown in the transportation of young fish from Bavaria,
. it is also important to use only very pure water, filtered if possible;
the impurities of t.he water get into the gills of the young fish and choke
them. In the same transportation it was proved that the apparatus
should not be too high, for too great a column of water exercises an
~bnormal pressure on the fish, which they are not able to bear. The
management of very large transporting cans is exceedingly difficult.
We have noticed that the young of the Thymallus vexillifer are the
most. difficult to transport. When in a healthy condition they make
efforts to swim towards the surface of the water; if they remain at the
bottom it is a sure s~gn that they are sick. Salmon and trout, on the
contrary, keep quietly together at the bottom of the apparatus; if they
become restless and rise to the surface to get a breath of air, it is a sign
that the oxygen in the water is diminished, or that the temperature. is
too high. As the case may be, the water should be aerated or renewed
without delay, if it is possible to do this under good conditions. Care
should be taken, however, not to renew the water as long as the young
fish are in good health, for, as bas been stated, any change of the ele. ment in which they live will invariably cause them suffering. However, if the water has become vitiated by the presence of dead bodies,
one should not hesitate to renew it as soon as possible.
We also made an experiment in transporting grown fish of the Oyprinidre family. We selected five Oyprinus auratus,whicb were fully de-
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veloped, and among-which there were three females with egg-s. They were
placed in an apparatus exactly like the one uescribed below. The water
had a temperatur-e of 180 C. (64.40 F.J, which is suitable for the transportation of cspriuoids, as we had aRcertaiued iu 188.3, by experiments
with young- fish of the same kind. The transportation from Brussels
to Jem~lle proved a perfect success, and on their arrival at the latter
place the fish were in good condition, and were placed in a small reservoir at the station.
We believe that the planting of young- fish shortly before or after the
absorption of the umhilical sac offers great advantag-es, as the younger
the org-anism the better it will adapt itself to the element in which it is to
live. When young fish are fed artificially, the instinct of preservation
becomes weakened, the young fish become indolent, and are less able to
escape their enemies and to seek their natural food, and consequently
easily succumb in the struggle for existence.
However this may be, the attempt to stock our watercourses with
young fish only a few weeks old has been perfectly successful. From information furnished by the keepers of waters and forests, and by fishermen, it appears that in those waters where young fish have been
planted, numerous young salmonoids have been obse-r ved. Those which
were planted in 1885 have already attained considerable dimensions, and
next year they will have reached a marketable size.
It may be assumed that in three years the ;young fish will have reached
the weight of one-half kilogram [11 10 pounds]. This is a very small
average weight, for the lake trout weigh much more at the age of three·
years. Assuming, on th~ other hand, that two-thirds of the 771,000
young fish planted up to date reach this age, we would have a total
weight of 257,000 kilograms [566,58~ pounds], which, at the price of 1~
francs [about 29 cents] per kilogram, would represent a value of 385,500
francs [$74,401.50]. By stocking the watercourses wit,b fish, therefore,
the Government places at the disposal of the conutry .a wholesome and
cheap article of food.
INSTRUCTIONS FOR PLANTING FRY.

Apparatus for transporting fry.-The transportation of young fish is a
very delicate operation, and requires the greatest care. The cans in
which young fish are transported are made of zinc, and covered with a
special varnish. They have the following form and dimensions:
Each apparatus has a capacity ()f 11 liters [about 11~ quarts], and
will contain 3,000 young fish. When filled with ice, wa,ter, and young
fish, the apparatus weighs about 14 kilograms [about 31 pounds]. The
cans are transported from the stations where they are landed to the
places where the fish are to be planted by means of a pack-saddle
(brace), similar to tbe one used by water-carriers.
Maintaining the tempera,ture.-The employees in charge must see to it
that the water in the apparatus is kept at an even temperature. The
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most suitable temperature is 50 C. [40 Reaumur or 41 o F.], and it should
not exceed 10° C. [50° F.]. The two extremes of temperature are marked
in red on the thermometers furnished to the employees. If tlle water in
the apparatus exceeds the maximum temperature, care should be taken
to reduee it to a suitable degree by increasing the quantity of icc in the
ice-box.
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Height, 19 centimeters [7.48 inchesl; breadth at neck, 21 centimeters (8.27 inches]; breadth ofbocly ·
of apparatus, 38 centimeters L14.96 incheij].
A, handle for carrying the apparatus; B, reservoir for the ice; b, cover of' this reservoir; C, spoutfor attaching rubber tube {by !owering this tube more or less, the water flows more or less rapidly from
the apparatus) ; d, hook for holding up the tube.

It might happen that during transportation a solution of continuity
might occur in the column of mercury in the thermometer. In this case
the mercury should be reduced to its normal condition, by taking the
instrument in one hand and pressing it, or by attaching it to a string
and making it describe a rapid circular movement.
Aerating the water.-The respiration of the young :fish vitiates the
water in the vessels containing them. The renewal of oxygen is indispensable for keeping the :fish in good health ; and to neglect this would
be to expose these young organisms to certain death. The air should
be renewed at short intervals. .Although this operation is necessary in
all kinds of weather, it should be more frequent on very hot days; during the moments of rest the aerating pumps should be w·o rked incessantly.
Nearly all authors are of opinion that during transportation the jolting of the vehicle is sufficient to aerate the water, but this is a mistake.
.fo.s was shown at the transportation of young :fish in 1884, it is very
dangerous to count on the agitation of the water for obtaining aeration.
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To do this will probably canse the rapid death of organisms of so delicate a nature as young fish.
There is an aerating apparatus consisting of a simple syringe furnished with a perforated mouth-piece. To renew the air, one breathes
by means of the syringe into the water of the apparatus, and then places
the mouth-piece at a short distance from the surface of the water, and
makes the piston go down, not losing sight of the circumstance that little fish of a very delicate nature are concerned. The air should, therefore, not be blown into the water too violently.
Renewing the water.- When the distance to be traveled is very great,
it will be well, whenever a favorable opportunity o:fl'ers, to renew the
water in the apparatus. To do this, one should have clear and drinkable water. In no case should muddy water, containing impurities, be
employed. To renew the water in the apparatus, one inclines the tube
O, so as to make the water flow off slowly; then he adds slowly, through
the ice-box, new water, so as gradually to change the temperature of
the element in which the young fish are kept. Too sudden a change of
temperature would endanger the life of the young :fish.

St.-NOTES ON HATCHING AND PLANTING YOlJNG FISH IN ITALIAN
WATERS.*

By Prot". PIETRO PAVESI.

In an address on fish-culture, delivered February 27, 1885, I staterl
that lavarets ( Ooregonus wartmanni) from the Lake of Constance had
been placed in Italian waters at Lario at two different times (on February. 27 and March 5), when the young :fish had almost lost their umbilical sacs, and measuFed' about .11 millimeters [nearly one-half inch] in
length. Doubts were expressed as to the success of this experiment,
but the eggs hatched. After the young fish appeared, however, the
usual mold was observed. There are two suppositions to account for
this mold: one, that it is caused by the quality of the water used in
the hatching apparatus, in which case filters of the Waplitz model will
have to be employed; the other, that some of the shells of the eggs
broke in transportation and thus favored the develop m«:mt of mold.
I have now to report that my experiments resulted successfully.
During October, November, and December, 1885, a number of little
fish were caught near Bellano, which were about 4! inches long, and in
shape and color bore a strong resemblance to the fry I had planted.
The fishermen cooked and ate some and found their flavor excellent,
while some specimens that were sent to me here leave no doubt as to
their being the same fish ( Ooregoni) planted by me. By planting more
"" These notes are taken from an open letter to Prof. B. Benecke, of Konigsberg,
Germany, which is extracted from the report of the Italian Society of Natural Science,
Milan, 1886. Translate(l from the Italian by Hl<mMA~ JACOBSON.
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of these fish we shall eventually make Lake Como the Lake of Constance of Italy .
.As regards the cultivation of Rhine salmon (Salmo salar), 100,000
eggs received from . Mr. Carl Schuster, of Freiburg, Germany, were
placed in hatching boxes of the Green system on January 14, and after
they had been hatched the young fish were set at liberty on February
9 in the river Ticino. The day we placed the eggs in the boxes the
water of the river was somewhat turbid, but soon became fresh and
limpid again, having a temperature of 6° C. [about 430 F.], thus presenting the necessary conditions for the young fish, although the yelk
sacs were not yet entirely absorbed. There was an alarming mortality,
due to the sediment which formed at the bottom of the boxes, although
this bottom was composed of a metallic net-work, and was separated
from the bottom of the river by a considerable amount of :flowing
water, the Ticino having a rapid current. It must be said, however,
that the boxes of the Green system, which hitherto had been used only
for the cultivation of the shad (Alosa prmstabilis) in America, and which
I desir~ to see employed on a large scale in our lakes, have proved
themselves well adapted even to eggs which, like those of the salmon,
take a longer time to hatch. Another hatching experiment was made
with eggs of the grayling ( Thymallus vulgaris), which were placed in the
upper Oglio. Eighty thousand eggs were received from Mr. Schuster
(50,000 of them being in very poor condition), from which number we
succeeded in hatching about 15,000 beautiful and. ~ealthy young fish,
which, on May 27, 1885, were placed in the river not far from Darfo.
It was not thought advisable to batch the lOO,OOOembryonated eggs of
the Salmo jario and of the Salmo salvelinus, but those eggs which were
very near being hatched were placed directly in lakes and rivers. Many
fish-culturists, like Haack, Schuster, and Benecke, are opposed to this
method; but when there are difficulties in the way of hatching, as was
the case here, it seemed the best way of restocking the waters. The
chief objection seems to be that natural causes will destroy the eggs,
more especially that they will become a prey to their voracious enemies,
such as the Lota vulgaris, the Leuciscus cephalus, and the Ohondrostoma
soetta. But these fish do not approach the shores of the lakes in winter, when the eggs of trout and similar fish are placed in the water. In
placing embryonated eggs in the water, everything will depend on the
selection of a suitable place, and on having careful regard to the physical and biological conditions of the water. Care should also be taken
not to crowd the eggs into too limited a space, but to scatter them
somewhat. Even if only ten out of every thousand reach the state of
maturity, there will be that many reproducers of fish in the public
waters.
Hardly had the 100,000 trout eggs been received from the establishment of Torbole, on January 8, 1885, when one-half was planted at the
mouths of the rivers Plesna and Rivalaccio, near Pella; while the other
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half was planted near the falls of the Qualba, a very suitable locality,
owing to the sandy bottom and the nearness of a rich aquatic vegetation. All the eggs planted in t.he two locations referred to were exceptionally fine and healthy. Quite a number of young fish have been
observed here, which goes to show, first, that the eggs from the Torbole
establishment had been hatched, although some people maintained that
this would not be the case, as they had not been fecundated according
to the Russian system; and in the second place, that large fish had not
come near the shores and devoured them.
Another 100,000 embryonated trout eggs, received from Tor bole in
an excellent state of preservation, and destined for the Venetian waters,
were sent to Count Ninni, who selected the locations where they w~re
to be planted, namely, one-half in Lake La pi sino and the other half in
the waters near Trevigiano. These were planted on January 6 and 8
at different 8pots, where there was a suitable bottom and pure water
Some specimens of the eggs were taken to Venice and there hatched in
a small apparatus on January 10, with such success that 130 healtl1y
young fish were placed in open waters, thus proving the excellent
quality of the eggs.
Fifty thousand eggs of the Salmo salvelinus were received from Freibur,g, Germany, and on January 18 were planted in Lake Idro, at a
depth of about 10 feet, on a sandy and rocky bottom. Some specimens
of these eggs were sent to Pavia, and were very successfully hatched
between January 30 and February 1.
Finally, 800,000 young eels, taken near the mouth of the river Arno,
were planted in Lake Tra:simeno, where they could find ample food in
the innumerable Leuciscus aula. In former years this lake was very
rich in eels, and it is to be hoped that it will regain its aueient fame iu
this respect, as some of the young eels which were planted have already
been caught in au advanced state of development.
PAVIA, ITALY, December 15, 1885.

S~.-THE

SEA FOIUERIES OF NORWAY.*

By Dr. FRIEDI·UCJ-1: REINCKE.

In no country do the sea fisheries play such an importa11t part in
public affairs as in Norway, nowhere is such a general interest taken
in them, and in no country are better and uwre exllausti ve fishery
statistics taken. For centuries the Governmeut has taken account of
the results of the fisheries, and for more tllan twe11ty years regular and
extensive statistics have been obtained. A uniform plan, however, has
beeu followed only since 1876; and the aunnal reports pul>lished since
*"Die Seefischereien Norwegens." From MittheilungPn elm· Section fiir Kiisten- und
Hochsee-Fisclwre·i, Berlin, July and August, 1886. Translated froru 1he German l>y
HERMAN

J A"COBSON.
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that year by the statistical bureau at Christiania give an excellent idea
of thA condition of the Norwegian sea fisheries.
N orwegiau statisticians refer to the extraordinary difficulties in the
way of obtaining reliable statistics, and to the consequent necessity of
confining them within certain limits. The daily small fisheries, which
play an important part in the households of the fishing population, have
been entirely left out from the reports, because it was absolutely impossible to obtain any reliable data; the statistics consequently relate
only to the fisheries which have been regularly carried on on a large
scale. Even in these statistics no account could frequently be taken
of the fish which were immediately consumed by the fishermen, so that
irr many cases the reports covered only the fish which were brought
into the market. It will therefore be seen that in most cases the figures
given in the statistics are below the actual figures. Least reliable are·
the sts\.tistics ruative to the herring fisheries, over which it is exceedingly anti cult to exercise any control; while the_statistics of the Lofoden
cod fisheries and the so-called" lodde" fisheries in Finmark are the most
reliable, and in fact often absolutely correct, because these fisheries
have for years been under a police supervision organized on a model
system ..
There are separate statistics for every fishery, covering many different points, especially the number of fishermen, boats, and apparatus;
the total yield of the fisheries and the separate yields according to provinces, counties, districts, and sub-districts; the value of the fish; the
quantities of fish cured in various ways; the prices of fish; the shares
and wages of the fishermen; the quantity offish exported from Norway,
giving the entire quantity and the quantities exported from each port,
&c.
According to the census of December 31, 1875, there were engaged in
the fisheries 33,255 male persons upwards of fifteen years of age, that
is, 6 per cent of the adult male population. To these should be added
23,381 male persons upwards of fifteen years of age who occasionalJy
eugaged in fishing; therefore a total of 56,636, or 10 per cent of the
adult male population. In no other civilized country is the percentage
of fishermen so large as this.
The total value of the Norwegian fisheries (exclusive of oysters) was,
for the period from 1866 to 1874, on an average per annum 22,470,000
crowns* [$6,021,960], the minimum (1869) was 18,644,000 crowns
[$4,996,592], and the maximum (1877) 29,434,000 crowns [$7,888,312].
These calculations, like all the following, have been made on the basis
of the average prices paid at the fish:itng stations ; they cannot, therefore,
lay claim to absolute correctness, but give a fair approximation of the
actual value.
As regards the different kinds of fisheries carried on in Norway, this
country shows a remarkable diff'erence from all other nations inhabit·The reductions are made on the basis of one crown equaling 26-ib- cents.
Of
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ing the shores of the North Sea and carrying on sea fisheries. This difference hi caused by the nature of the bottom of the sea off the coast of
Norway. From the Skager Rack to the Polar Sea the bottom in immediate proximity to the coast sinks to a considerable depth, only a few
of the numerous fiords having a depth of less than 100 fathoms. The
North Sea proper, on the other hand, and the sea surrounding the
British Isles, has a depth of more than 100 fathoms in only a few places,
but is full of flat banks, approaching the surface of the sea within 10 fathoms or less. This explains the wealth of the North Sea in flat-fish and
the great importance of the English trawl-net fisheries in the North
Sea. The case is very different in Norway. Here the deep bottom of
the sea has very few flat-fish, or at least trawl-nets cannot be employed
on account of the great depth. Plaice, halibut, and even haddock are
therefore not caught very frequently, . and their place is taken by the
fish inhabiting the open ocean, such as the cod, herring, and mackerel,
which approach the coasts at certain seasons of the year for the purpose
of spawning.
The main places of sojourn of all these fish are far out in the open sea,
or farther north in the Polar Sea, that is, in regions which so far have
been almost entirely inaccessible. Thus the enormous sho~ls of fish
which at regular seasons approach the coasts of Norway appear to the
Norwegians more than to other nations as the gift of providence, which
man may accept, but which he can in no wise either increase or decrease.
In fact, the history of the Norwegian fisheries and the statistics of the
last twenty years show that the fluctuations in the yield have nothing whatever to do with excessive fishing or other hurtful measures
taken by the fishermen, as is to some extent the case on the British
t+Oasts, but that they must be explained from entirely different (and so
fa:r unknown) causes, to be found in the nature of these northern seas.
As regards the kinds and yields of the sea fisheries, the entire coast
of Norway may be divided into four districts : The first is the coast of
the Skager Rack from the boundary of Sweden to Cape Lindesnaes.
It produces about 3~ per cent of the entire yield of the fisheries. The
second district is that of the North Sea from Cape Lindesnaes to Cape
Stat, yielding about 9 per cent. The most important fisheries of this
district are the spring-herring, lobster, and salmon fisheries. The third
district is the Norwegian North Sea coast from Cape Stat as far as the
island of Soroe, in Finmark. Here the most productive of all the Norwegian fisheries are carried on (about 71 per cent). This is the region
of the fat-herring, great-herring, and cod fisheries. The fourth district
em braces the coast of the Polar Sea, from the island of Soroe, yielding
about 17 per cent. The principal fish caught in this district is the
.~pring cod. The above will show that it is not the North Sea proper,
but the open ocean, which is the main source of the Norwegian wealth
of fish.
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The most important of all the Norwegian fisheries are t.he cod fisheries, their production being about 60 per cent of the en tire yield. These
fisheries are carried on within a distance of 10 miles* from the (:Oast,
almost exclusively with open boats, which carry nets, long-lines, and·
hand-lines. Every boat with nets has a crew of three or four men;
every boat witll long-lines, generally three; and every boat with handlines, four. The net fisheries are the most expensive, but also the most
productive, while the hand-line fisheries are the clleapest, but the least
productive. Prior to 1881 nets were mostly used, but of late years the
line fisheries have become more important., the band-line fisheries yielding on an average 8 to 10 per cent of the entire production.
During the period from 1879 to 1884 there were on an average engaged in the cod fisheries 77,289 fishermen, with 18,135 boats, the average annual yield being 53,516,000 codfish, valued at 12,.544,000 crowns
[$3,361,792]. In 1880 the number of cod caught was 68,000,000; in
1883, only 33,000,000; and in 1884, 50:000,000. It will thus be seen
that there are great and sudden fluctuations in the yield, but as far as
our statistics go they have quickly reached the tlsnal average, while
the causes of these fluctuations are entirely unknown.
The entire cod fisheries may be subdivided into the winter cod fisheries and the spring cod (" lodde") fisheries. In the winter cod fisheries
fish are ·c aught which, when approaching the coast, contain 'a great deal
of roe and milt. 'l'hese fisheries last from January till April, when the
fish~ having spawned, again leave the coast. The main winter cod fisheries are carried on near the Lofoden Islands. The ~Spring cod make
their appearance on the coasts of the Polar Sea from February till May,
and are not mature fish (not ready to spawn). r:rhey only come near
the co~st in pursuit of the" ~odde," a kind of smelt., which at this season
frequents the bays of the Polar Sea in enormous quantities, and is caught
for the purpose of serving as bait. Consequently but few nets are employed in the cod fisheries, but principally long-lines and hand-lines.
The winter cod fisheries near the Lofoden Islands and Vesteraalen,
carried on principally on the side of these islands towards the mainland,
have from time immemorial been the most important fisheries of Norway, and are unique. From January innumerable fishing boats come
to these islands from all parts of Norwa.y. accompanied by trading vessels, which carry the necessary supply of salt for salting the fish, which
buy a great many fish, and supply many of the wants of the fishermen.
The entire fisheries, from January 16 till .April14, are under the car~ful
and strict supervision of a naval officer, and they are thoroughly regulated by numerous laws and regulations. The supervising offirer is
also commissioned to take the statistics of these fisheries. These statistics are exceedingly comprehensive and exact. During the last ten
years there were engaged on an average, per annum in this district,
about 25,000 fishermen, with about 6,000 boats, and the annual aver* This is proba;)ly the Norwegian mile, which equals a])out 4.7 English miles.
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age yield was 24,000,000 codfish, each weighing on an average 4 kilograms [8.8 pounds]. The number of trading vessels was on an average
from 500 to 600, of which more than 100 were exclusively engaged in
supplying the fishermen with articles of food, clothing, and other necessities of life. Liquor can be sold to the fishermen only by specit\lly
licensed persons, one to every 400 or 500 fishermen. Owing to the
weather, fishing cannot be carried on every day, but generally on from
three to five days a week. The temperature of the atmosphere is, of
course, low; during the years 1879 to 1884 it varied during the season
only from -2.20 to + 2.40 C. [about 280 to 36lo Fahr.]. There are
on the coast regularly about 100 persons engaged. in serving and amusing the fishermen, such as photographers, restaurant keepers, musicians,
and owners of panoramas and other shows. The ma;jority of the :fu3h
caught near the Lofoden Islands (about two-thirds to three-fourths) is
worked into "klip-fish," that is, the bead is cut off, the backbone and
entrails are taken out, and the fish are then salted and dried. Theremaining portion of the fish are dried without being salted, and are
called" stock-fish." Of these latter there are three kinds, namely, the
common "stock-fish," called· ''round-fish," of which only the bead and
tbe entrails have been removed ; when the fish has been split lengthwise along the back, the backbone has been taken out, and the two
halves have been pressed asunder, it is called ''rotscher" or "flackfish;" and the third and least valuable kind is the "sei" or dried Gadus
carbonarius. "Klip-fish," of course, fetches a higher price than "stockfish."
Next to the fish the most important product of the Lofoden fisheries
is cod-liver oil. During the years 1875 to 1884 there were, on an average, produced per annum 26,500 barrels of common cod-liver oil and
2,440 barrels of fine (so-ca11ed medicinal) cod-liver oil. The roe of the
cod is salted and sold as bait to the French sardine fishers. Formerly
the heads were generally thrown into the sea or dried and used for
feeding the cattle. Of late years, however, buyers regularly visit the
fishing stations and buy the heads for guano factories. As early as
1878, 53 per cent of all .the beads were used in guano factories. Ac- ·.
cording to a calculation for the period 1876 to 1878, the total value of the
Norwegian cod fisheries was distributed as follows: The fish themselves,
73.3 per cent; liver and cod-liver oil, 18.3 per cent; roe, 7.7 per cent;
and heads, 0.7 per cent.
The total annual value of the Lofoden fisheries from 1876 to 1884 has
averaged 6,200,000 crowns [$1,661,600].
The spring cod fisheries (the "lodde'' fisheries) in the Polar Sea are
likewise very important. From 1869 to 1884 there were on an average
engaged per annum 3,714 boats with 12,825 fishermen. Many of these
come there after the Lofoden fisheries have come io end. During the
last six years the average annual yield was 13,000,000~ ·valued at about
2,500,000 crowns [$670,000]. Of late years the y1eld has fluctuated
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very much, as in 1880 it was upwards of 23,000,000 tlsh, while in 1883
it was only 3,.'JOO,OOO (the smallest yield during the last 25 years); in
1884, however, it had again reached 16,000,000. The fish were in equal
parts worked into "klip-fish" and "stock-fish," the latter being almost
exclusively ''round-fish."
Besides these cod fisheries within the 10-mile limit, cod fisheries are
also carried on farther out, oft' the coast of Romsdal, in covered boats.
Swedes, occasionally Frenchmen,rnd fishermen from the Faroe Islands
also engage in these fisheries. On an average 100 boats are every year
engaged in these fisheries, and the yield has averaged 1,000,000 11sh.
Cod fisheries are also carried on during the summer near Spitzbergen
by boats from Transoe and Finmark. The yield varies very much, averaging from 250,000 to 500,000 per year.
The Norwegian herring fisheries, comprising about 25 per cent of the
total annual yield of the fisheries, and during the period from 1866 to
1884 yielding annually fish to the average value of 6,400,000 crowns
[$1,715,200], are of four kinds, namely, the spring-herring fisheries, the
fat or summer herring fisheries, the great or north herring fisheries, and
the small herring or sprat fisheries. These fisheries are carried on with
open boats, partly with floating nets and partly with stationary nets.
The boats with :floating nets are generally about ·so feet long and 10
feet broad, and have as a rule gail's, jibs, and foresails, a crew of 4 or 5
men, and from 20 to 60 nets, each 10 to 15 fathoms long and 100 to 120
meshes deep, with cork or glass floats at the top and with stone weights
at the bottom. According to the depth at which the shoals of herring
are found, the nets can be set nearer to or farther from the surface.
The fisheries with stationary nets are carried on by associations, each
consisting of 13 or 14 men, and owning several boats and nets. When
the herring which have entered a fiord want to get out again, the entrance of the fiord is closed with one or several large stationary nets,
and the fish are then caught with seines. It has happened that in small
fiords which had been closed in this manner, such enormous masses of
herring had been shut up that they could be dipped out with pails or
caught with the hand.
The spring herring is a large full herring which comes from the
North Sea in January and February for the purpose of spawning, and
in dense shoals, the approach of which may be recognized by a peculiar movement of the surface, and by the whales following in their wake
and the sea-gulls hovering over th~m. These herring enter the fiords,
especially north and south of Stavanger. In former years this fish
formed the principal object of theNorwegian herring fisheries. But from
1786 till1807 they failed to approach the coasts of Norway in any considerable quantity; from 1807 on, however, these fisheries again became
productive. During the last twenty years the largest quantity (947,000
hcctoliters*=2,680,010 busllels) was caught in 1869; from that year on
"The hectoliter equals about 2.83 United States bushels.
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the yield very rapidly decreaseu to 1,200 hectoliters [3,396 bushels] in
1874, kept on fluctuating, with a slight tendency toward an increase,
and finally rose from 32,000 hectoliters [90,560 bushels] in 1883 to 261,000
hectoliters [738,630 bushels], valued at 1,500,000 crowns [$402,00p], in
1884.
At present the fat or summer herring fisheries are much more important than the spring-herring fishe,ries. The summer herring fisheries
furnish 20 per cent of the yield of the entire Norwegian fisheries. The
summer herring is not a spawning fish, but probably a herring which
has fattened again after spawning. It appears in the sea from Cape
Stat to the island of Soroe, principally in the district of Northland,
south of the Lofodens, and near these islands. In this region it fills
the fiords and bays during the summer and autumn months. By far
the greater portion are caught in stationary nets. From 1879 to 1884
there were annually engaged in these fisheries an average of 29,187
fishermen, with 5,377 drift-net boats, and 1,077 stationary net associations. The annual average yield was 568,000 hectoliters [1,607,440
bushels}, valued at 4,233,000 crowns [$1,134,444]. The fluctuations of
the yields are not near so great as in the spring herring fisheries.
Still more mysterious than the spring herring is the so-called great
or north herring. Prior to 1863 it was entirely unknown; but in that
year it appeared, a very large mature herring, in considerable numbers
on the coasts of Northland and South Finmark, from November till the
beginning of January, and disappeared iu 1874 without leaving a trace.
These fisheries were mostly carried on with stationary nets, and their
annual yield from 1863 to 187 4 varied between 69,000 and 1,056,000
hectoliters [195,270 to 2,988,480 bushels].
The small herring or sprat fisheries furuish the well-known Christiania
anchovies and other small herring, and are principally carried on in the
North Sea, from Cape Lindesnaes to Cape Stat; they furnished from
1879 to 18"4 an annual average of 156,000 hectoliters [441,480 bushels],
valued at 338,000 crowns [$90,584 ].
The Norwegian mackerel fisheries are confined to the coast from the
boundary of Sweden to Cape Stat, therefore to the Skager Rack and
the North Sea. Since 1858 fresh mackerel on ice have been exported,
especially to England, and since that time these valuable fisheries have
increased considerably. The mact;.erel come to the coast in May and
stay till autumn. The fisheries are carried on partly with floating lines,
partly with drift-nets and stationary nets, but principally (and increasingly so) with large covered boats and drift-nets. Each net is 20 to 30
fathoms broad and 80 to 120 meshes deep (breadth of meshes from 38
to 40 millimeters [about 1-~ inches]), and 40 nets form a set. They are
cast in the evening and taken up in the morning. During the period
from 1879 to 1884: there were on an average engaged in these fisheries
per annum 3,767 fishermen, with 974 boats with drift-nets. The average annual yield was 5,586,000 mackerel, valued at 720,000 crowns
f$192,960 J.
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Where the mackerel fisheries cease, as they do near Cape Stat, other
very important fisheries commence in summer and autumn, and extend
as far as the Polar Sea, giving the largest yields on the coast of Fiumark. These are the so-called summer fisheries for ling (Lota molva),
Brosmius brosme, Gad~ts carbonarius, halibut, flounder, and other deepwater fish, which are carried on partly in open and partly in covered
boats with lines and hand-lines, and extend beyond the 10-mile limit.
The importance of these fisheries wHl appear from the fact that their
yield comprises about 10 per cent of the entire yield of the Norwegian
fisheries, and from 1869 to 1884 was valued at an average annual sum
of 2,458~000 crowns [$658,744]. Of" late years these fisheries have in·
creased considerably. The fish are prepared in various ways, salted or
dried.
The salmon and salmon-trout fisheries carried on near the coast and
at the mouths of rivers have also increased very much since fresh salmon on ice have been exported. Different kinds of apparatus are employed in the fisheries; stationary and drift nets, traps, lines, and fishbooks or spears. From 1869 to 1884 the average annual yield was
366,000 kilograms* [806,884 pounds], valued at 387,000 crowns [$103, 716].
The more important fishing stations are in the Skager Rack and in the
North Sea.
Of special interest are the Norwegian fisheries in the Polar Sea,
which. exclusive of the spring cod and ling fisheries described above,
are principally carried on beyond the 10-mile limit, by open and covered
boats from Transoe, Hammerfest, and Vardoe. The most important fish
caught are Delphinapterus leucas, Scymnus borealis, codfish; beside seals,
walruses, and whales. The most important of tllese fisheries are the
whale fisheries, which are principally carried on in the Varanger Fiord
with steamers and harpoons fired from guns. After the fat has been
removed from the whale the rest of the body is worked into gu~no.
These :fisheries have increased considerably during the last few years.
In 1878 only 135 whales were caught, \7alued at 266,000 crowns [$71,288];
while in 1883, 561 were caught, valued at 1,011,000 crowns [$270,948].
Walrus fisheries and seal fisheries are during the summer carried on
near Spitzbergen, and from 1878 to 1884 yielded, on ·an average, annually 400 walruses and 8,120 seals, besides whitefish, polar bears, reindeer, and eider-down. The Scymnus borealis is caught with harpoons,
partly with open boats near the coast, and partly with covered boats
fa,r out at sea. Its liver is used for preparing oil. . From 1881 to 18£4
there were annually engaged in these :fisheries 22 open boats, each with
4 men, and 26 covered boats, each with 5 men. These :fisheries yielded
on an average 4, 713 hectoliters t [124,894 gallons] of oil, valued at 94,000
crowns [$25, 192].
OLDENBURG, GERMA.NY, June, 1886.
.,. A kilogram equals 2.2046 pounds.
t A hectoliter equals abont 26l UnitP<l States standa,rd or wino gallons.
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S:J.-NEW ENGLA.ND FISHERIES IN SEPTEMBER,

~SS6.

By W. A. WILCOX.

Mackerel have continued scarce both off the United States and provincial shores. 'l'he first of the month found a large portion of the mackerel vessels from the United States in the Gulf of Saint Lawrence.
Much of the time high winds and rough weather detained them in harbor8. Two vessels belonging at Portland, Me., in making Malpeque,
Prince Edward Island, in stormy weather, collided and became a total
los8; the crews were saved. The fleet received much damage and lost
many seine boats. A number of vessels that had secured good fares arrived home and immediately returned, meeting with others coming away
with few if any fish.
Among the arrivals during the month are the following from voyages
of from one to two months or more spent in the Gulf of Saint Lawrence:
Name.

Home port.

Schooner Fannie L. Nye ...................... Boston . . . ...... ....... ..... ........ ......
Schooner Roulette ............................ Philadelphia, Pa....... ... . ..... ... ... . . ..
Schooner Lucy W. Dyer . .................... Portland, Me...... . ... .... ..... ... .•....
Schooner William H. Jordan ................. Gloucester, Mass.........................
Hchooner Canopns (eight weeks) .................... do . . . . . . .. . . .• . . .. . ....... ... .. . . •••.
Schooner Henry Friend....................... Swan's Island, Me . . . . . . . . . . . . . . . . . . . . . . . .
Schooner E. R Nickerson . . . . . . . . . . . . . . . . . . . Boothbay, Me.............................
Schooner Nathan Cleaves .........•....•.•.... Wellfleet, Mass...........................
Schooner Carrie G. Crosby .........•••....... ..... . do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Schooner Asa H. Pervere ...........••••.....•...... do ...... ....... ........ .. .. ....••....
Schooner Edward Rich ...•.•.....•................. do...................................
Schooner Pleiades . . . . . . . . . . . . . . . • . . • . • . . . . . . . . ..... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Schooner Millie Washburn ..•.•••............ Provincetown, Mass......................

Barrels of
mackerel.
80
None.
None.
40.
30
40

50
77
10
75
10
40
55

This list could be largely extended, but will suffice as showing the
scarcity of mackerel during the month. The total amount landed in
sea-packed barrels at New England ports from all the fishing grounds
was only 21,736 barrels, against 58,196 barrels in September, 1885.
Owing to the scarcity and poor prospects of a catch, the market has
held firm, and prices have slowly advanced from $12 a barrel on the first
of the month to $14 at the close, for fish sea-packed. Inspected fish
were selling for $18 to $22 for No.1's, $12 to $13 for No.2's, and $10.50
for No.3's. Fish caught off the New England shore brought an advance
over prices named, which are for mackerel caught in the Gulf of Saint
Lawrence.
Shore herring appeared off Wood Island, Maine, on September 15,
about the usual time that they are found there. The fishermen have
Bull. U.S. F. C., 86--18
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had a fair catch, and remained there during the month. The herring
fleet numbered one hundred and fifty sail, mostly small vessels, averaging three men and six nets each, vessels having from three to twelve
nets according to size and number of crew. The average catch has been
100 barrels to a vessel, or total to September 30, 15,000 barrels. The fish
have remained off Wood Island much longer than usual. At the close of
the month fishermen were watching for them off' Cape Ann, but with
the exception of a few scattering fish none had been caught. On September 22 and 23, 1885, J ,800 bc:1rrels of shore herring were taken in
Gloucester Harbor. A few days more will probably find the fish and
fleet around the shores of Cape Ann. The herring are of good size and
quality and full of roe.
Codfish, halibut, and mackerel, t.h e leading salt-water food-fish, all
show a large decrease in receipts as compared with September, 1885,
Receipts of codfish at Gloucester from George's and Brown's Banks
show a falling off of 1,095,000 pounds; this is accounted for from vessels having fished more on Western Bank, where fish arnd squid were
plentiful, vessels securing good fares landing 1,511,000 pounds, against
none from there during September, 1885. The fish from the latter bank
were of larger size and better quality than for a number of years.
The total receipts of cod at Gloucester during the month were 2,800,000
pounds less than for the corresponding month last year. The extreme
low prices have prevented any cargoes coming in foreign bottoms, against
seven cargoes of over 2,000,000 pounds in September, 1885. Off' theNew
England coast codfish have been more abundant tp_an of late years.
The sp.ore catch are considered better fish and bring higher prices than
those from any other fi~hing grounds except George's Bank. Some extra large fish were found quite near the coast; one weighing 65 pounds
was taken only 3 miles from Eastern Point light, Gloucester Harbor, by
Capt. Jewett Wilcox, of Chicago, a summer visitor.
The Grand Banks codfish fleet have nearly all returned to home ports,
having secured full fares and met with no serious losses.
•
Bait has been plentiful on the fishing banks. On Western Bank
squid have been very abundant, vessels taking all they wanted, often
:eaving port without any bait, depending entirely on catching plenty
on the fishing grounds, in which they were not disappointed. Weirs
and traps at nearly all points located between New Castle, N. H., and
Maine ports as far as Southwest Harbor, have at all times had an
abundance of herring bait. At Cape Cod the weirs have had a light
catch of any kind of fish during most of the month. The traps in Glou~ester Harbor have taken but few herring or mackerel.
Halibut have continued scarce. The receipts show a large decrease
from those of the corresponding month last year. Vessels that went to
Iceland for halibut are returning with only partial fares, caused more
from having had unfavorable weather for fishing than from a scarcity
of fish.
Hake, haddock, and cusk hav-e been found fairly abundant, the catch
off the eastern coast having been an average one.
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Trade has improved during the month, large quantities of :fish being
daily distributed and going into immediate consumption. With the exception of mackerel, prices have ruled very low on all the leading
varieties.
Mackerel }anded by the New England fleet, in sea-packed barrels, at all ports.
Time.

1883.

1884.

1885.

1886.

---- ---- ----

~~~~~~~:~t~e:. ~:::::

:::: :: :~:::: :::: ~ ::~::::::: ::: :::~ ::::

91,299
10,904
13, 193
13, 566
18,074

221,440
42,319
27,331
28,608
34,327

223,152
29,454
6,435
9, 235
13,072

37,303
5, 502·
5, 507
8, 267
2, 460

147,036

354,025

281,348

59,039

~~~t:~~~ UE:r:::::::::::::::::::::::::::::::::::::::::: - - - --- ---- ---Total to October ..................................... ..

Number and location of fishing vessels from New England ports on September 30, 1886.
Location.

No. of
sail

Object.

Grand Banks . .. . . • .. .. . . . . .. .. . . . . .. .. .. . . . .. • .. . .. . . .. .... .. .. . • .. . .. . . • . . . • .. Codfish ... ..
Grand Banks ................................................................... Halibut .... .

Off the New England coast ..................................................... Ground fish.
On the way home from trips to Iceland . . . . • • . . . . . . . . . . • . • • • • • . • • • • . . . . . . . . . . . . . Halibut .....
Gulf of Samt Lawrence . . . . . . . . . . . . . . .. .. • . . .. .. • .. • . . .. . . .. . . . .. . . . . . . .. • .. • . . Mackerel ...
Off the New England coast ......................................................... do ...... .

25
20
10
10
15
195
40
250
2
90
125

Total .................................................................................. .

782

t~~~is:bie· i8i~ild:::: ·.: ::::::::::: ~:::::: ~: ~ :::: ~::::: :::::::: ~::::: :::::::::: ::: :~~ : ~:::: ~

Between George's and Brown's Banks ............................................. do . ..... .

~:bf:~~:~i fa~~:~-~~-~~~-::::::::::::::::::::::::::::::::::::::::::::::::::: _?.~~~s~-:::::

Receipts of fish at Gloucester, Mass., in September, 1886.

From-

~

~

I

Salt cod- Fresh
fish.
halibut.

~~J

Salt
hake. dock:

Salt

l~~k,

Salt Mack- Her- Fresh
cusk. erel. ring. s~h~-

---------- ------------------------------Lbs.
Lbs.
Ll1s. Lbs.
Lbs.
Lbs. Bbls. Bbla. Lbs.
George'IBank ........... 58 1, 023,000 148, 560 . • . . . . . . • • • • • . . .. - ... 12, 000 . . . . • . . . • • • • • . . •..•..
3,150 ........•.•....••.....••.••..••...•.•••••..••.•..
Brown's Bank ........... 34 1, 159,000
241,000 ............. . ................................. .
Grand Banks . •. • • .. . .. .. 8 162, 000
Iceland.................. 3
390, 000 ... -- ..... -- ........... -- .... -- ............... ..
100, 000
361,800 .......................................... ·••••·.
Banquereau .. .. .. .. .. .. . 16
....................... 20,000 ........................... .
Jeffrey's Bank.......... . 2
Bayof'FuJ?dY ......... 4
74,000
Nova Scot1a, Cape shore. 1
45,000
Western Bank....... . . .. 30 1, 511, 000
2, 900 . - ....... --.. .. .. -- ....... - ------ ..... -.... -- ...
La Have Bank........... 4
75,000 .......................................... ------15, 000
15, 000 4, 000 . ... -. - ........... -- . -- ................. - .
Cashe's Bank............ 1
New England shore .. ... 19
33, 000 .......... 60, 000 56, 000 . -- -- .. .. -- -- . .. -- .. . .. - . .. . 6, 064
Do ..•.....•......•.
Do .................

Greenland and Flemish

3 .......... .......... ....... ....... ....... ....... .......
518 ..... ..
9 ...... ·-·· .......... . ...... ....... ....... .......
482 ............. -

G~l~~is~i~t·i-~~r~nce .. _3 ---~~~-~~~- ---~~·-~~~- .:::~:~ ::::~ ::::::: :::::~: ~;983' ::::::~ :::::::
Total, September, 1886 -~229 4, 152,000 11,277,410 164, 000 j56, 000 20,000 12,000 19,4651
Total, September, 1885 .

5181 6, 064

353 6,952,ooo ~ow 41.00oi~~ 47,000·~ 26,580 3,13512,60o

September, 1886, additional from small shore boats: 38,000 pounds of hake; 12,000 pounds of cod.

GLOUCESTER, MASS.,

October 14, l886.
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S4.-FIVE RECEIPTS FOR COOKING CA.RP.

'

The followin~ receipts were transmitted by Herr von Behr, in a letter
to Professor Baird, from Schmoldow, Germany, dated December 21,
1885. He ::~poke of these recipes as being methods for cooking the carp
in German fashion, and hoped that they would be extensively tried in
America.
(1) BLUE C.A.RP.-Do not scale the carp, but cook it until done, in
strong salt water, with vinegar, spices, pepper, and parsley roots, and
serve with the following sauce : To 1 pint of white sauce, cooked until
it thickens, add several table-spoonfuls of herb vinegar, one-fourth of
a pint of sour cream, and some horseradish (one-fourth of a commonsized root) grated fine.
(2) ANOTHER STYLE OF BLUE CARP.-Do not scale the carp, and
cook until done in strong salt water, with vinegar, spices, pepper, and
onions. Serve with melted butter and a bard-boiled egg chopped :fine
or sliced, or with fresh butter beaten until it resembles whipped cream.
(3) BoHEMIAN C.A.RP.-In killing the carp save the blood and stir it
with some vinegar; cut the carp in pieces and cook in the following
sauce: Take one bottle of claret (Bordeaux) to 4~ pounds of carp, about
4 ounces of butter, 4 ounces of gingerbread, spices and pepper to flavor.
Cook until it thickens somewhat, and, when boiling hard, put in the
pieces of fish, well salted, and cook them until done. Or, instead of
taking only claret, take one-half beer and one-half claret, and cook with
it soaked raisins and prunes, which are left in the sauce and served
with it.
(4) FRIED CARP.-Scale and clean the fish, and make some slight
incisions on both sides; if too large, cut in pieces. Just before putting
the fish iu the boiling lard, wipe it dry, sprinkle slightly with flour, dip
in beaten eggs, and roll in fine bread-crumbs. Put one piece after the
other into the boiling lard, so that the pieces do not touch each other.
As soon as a piece ceases to hiss it will quickly assume an even brown
color and rise to the surface. When sufficiently brown take it out with
a large spoon and lay on a hot sieve to let the superfluous fat run ofl';
sprinkle with fine salt, and lay in a hot dish without cover, so as to prevent the crisp crust from becoming soft. Serve very hot.
(5) BAKED CARP.-Scale and clean the carp, salt and pepper strongly,
wrap in paper thickly buttered on the inside, again wra,p in several
sheets of paper which have been moistened, so as to prevent the ashes
from penetrating. Bake half an hour in very hot wood ashes, covering
the fish thickly with ashes.
BERLIN, GERMANY, December 21, 1885.

BULLETIN OF THE UNITED STATES FISH COMMISSION.

S~.-ANOTHER

277

RECEIPT FOR COOKING CARP.

By .JULIUS GROSS.

In my family, carp have been eaten at all seasons of the year, but
they are preferred during spring and fall. The spawning fish, either
immediately before, during, or just after spawning time, are not fit to
eat. We have cooked carp with and without the scales; but like them
better with the scales, as a kind of jeJJ.y is then formed on the fish.
They have been cooked in several different ways, but the following
is the one that we prefer:
BAKED CARP.-Bake in an oven with butter sauce; use spice, such
as lemon and laurel leaf, according to taste. After the carp are finished and on the dish, a sauce of cream and eggs should be poured
over them.
COLUMBIA, ILL., October 18, 1886.

86.- KECORD OF HYDROGRAPHIC SOUNDINGS AND DREDGING
MTATIO.NS OCCUPIED BY THE STEAMER ALBATROSS IN 1SS6.

By Lieut.-Commander z. L. TANNER, U.s.N., (jommanding.

In the following tables the abbreviations for the characters of the
bottom and the instrument used are from the following code:

I

A.ubreviation.
---

c .. .

Meaning

clay.
Co . ...... Coral.
St ....... Stones.
G ...
Gravel.
s ........ Sand.
For ...... Foraminifera.
Pter ..... Pteropods.
M . ...... Mud.
P . ... ... . P ebbles.
Oz .. ..... Ooze.
Rock.
R ....
Sh . ...... Shells.
Globigerilla.
Glob.
Sp ....... Specks.
brk . . .... broken.

I

viation.

,.
Mean in"'

viation.

i

fne .... . fine.
l l ge ..... . large.
rocky.
' ~J'.-:::: rotten.
i stk . .... sticky.
br ...... brown.
I choc .... chocolate color.
green.
light.
slat. .... slate color.
yl. ...... y ellow.
crs ...... coarse.
j hrd ..... hard.
sml ..... small.
I sft . .... · l.soft.

stf .•.•..
bk ......
bu ......
dk ......
gy ......
rd ......
wh . .....

1

Ir._ ::::::

M eamng.
stiff.
black.
blue.
dark.
gray.
r ed.
white.

L.B.T .. Large beam-trawl.
S.B.T .. Small beam-trawl.
Bl.Dr ... Blake dredge (deepsea dredge).
Sh.Dr .. Ship's dredge (mud-

I

Tgls

ba~).
es.
----j Tang

For the record of hydrographic soundings preceding those herewith
reported, reference should be made as follows: Nos. 46-557, pages 111112, Fish Commission Report for 1884; Nos. 591-868, pages 74-77, Fish
Commission Report for 1885.

Record of hydrographic soundings of the U. S. Fish Commission steamer Albatross, from January 1 to October 26, 1886.

i

,::1

~

Position.
Date.

00

-

,..;

Temperatures.

Hour.

Depth.
Lat. N.

'i::
4)
rn

Long. W.

86g
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
PQ§

0

10.36 a.m .........
12m ...........••.
1.30p. m ••••••...
2.58 p.m ...•....•.
4.44 p.m ..........
6.45 p.m .•••.•
8.20p. m ..........
9.58p. m ..........
12. 51 a. m .........
4.20 a.m ..........
6.02a. m ..........
7.41 a.m ..........
9.10 a.m .....•..•.
10.41 a. m .........
12.08 p.m .........
2.08 p.m .......-!.
5.25 p. m .........
6.45 a.m ..........
4.14 a.m ..........
10.40 a.m .........
2.59p. m .........
6.52 p.m .........
12.54p. m .........
1.56 p.'m ..........
3.17 p.m ..........
7.07 a.m ..........
8.16 a.m .........
8.49 a. m ..........
9.40 a.m .........
10.38 a. m .........
3.44 p.m ..........
4.49 p. m ..........
5.54p. m ..........
7.00p. m ..........
10.18p. m .........
12.56 a. m .........
3.20 a.m .......•..
3.44 p.m---- .. -,

28
28
28
28
28
28
28
28
28
28
28
28
27
27
27
27
27
27
25
24
24
24
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
~

I

II

0

41
40
40
41
42
42
42
43
34
24
12
01
49
38
27
42
51
30
29
50
25
08
57
50
43
37
42
44
46
49
55
01
08
09
08
08
07

00

78
77
77
77
77
76
76
76
76
76
76
76
76
76
76
76
75
75
74
74
74
74
74
74
74
74
74
75
75
75
75
75
75
75
74
74
74
74

uo

:o
30
00
30
45
00
42
06
30
00
00
00
00
00
00
00
00
00
00
00
00
00
00
20
20
35
30
30
20
20
30
00
00
00
00

35 1)0

I

II

03
52
37
28
09
53
39
26
10
15
15
13
12
23
12
02
53
35
50
36
36
35
36
38
39
57
59
01
03
08
11
13
15
06
56
45
38
47

00
00
00
00
00
30
00
55
25
55
00
00
00
24
00
00
30
00
00
45
00
00
30
00
30
40
30
35
50
30
20
30
00
00
30
00
0()
30

Q

~

~
Fathoms.

I

557
570
572
581
600
623
762
2,845
3,196
1, 407
691
622
633
677
705
762
2, 599
2, 761
2, 589
2, 709
2, 009
1,135
535
1, 264
1, 263
850
657
1, 017
578
115
845
741
22
2,194
2,482
2, 255
2,061
149

~;: ~~~: ~E :::::::::::::::::::::::::::::::::
gy. S. bk. Sp ..•..•...•.•••..••••...•....••••.

~- ~ -~~: -~~-:::: ::::::~~~-- :::: ::~:~~::::::::
5~--~:-~~:-~:.: :::::::::::::::::::::::::::::::

Oz .•..•.•••....•.................•........••.
Oz ...........................................
No specimen ......•••...••.......•........ - ..
gy. 8 ........................................ .
8

~;. ~~ll~. s·::::::: ::::::::: :.·: :::::::::::::

br. S .............................••.......•.
gy. and br. S ................................
For .........•.............•••.•....•.......•.

~gr~:~~~~::::::::::::

~:::::

::::::
: : :: : : ::
br. Oz ....••..••••...•.•.•••••..•••••.... ··br. Oz ......................................
hrd ......................... - : •. · -· --·- ·--- ·
Co ...........................................
wh. S. Co ....................................
It. br. Oz ....................................
Co. S ........................................
Co. S ...... ------~------····--····· .....••.•.
Co. S ........................................
Co. S .........................................
wh. Co. 8 ....................................

~~- ~- ~~: ~Ea ·bir~ ·s ··. ·:F~~:::::: ~: :::::::::::

wh. S. Sp. and brk. ~h .......................
br. M. Co. S .•••••......•.........•..•.••....
br. Oz ........................•....••.•...•..
br. Oz .......................................
br. Oz .......................................
Co. S. Sh ....................................

=

""
rn

--0

0

69
71
73
86
86
71
67
70
68
69
69
69
70
72
74
70
71
70
73
74
76
74
77
77
79
78
78
78
78
75
74
73
73
72

70
68
73
74
74
70
70
70
69
71
71
71
71
71
71
72
73
71
72
73
75
73
75
76
77
75
75
75
75
73
75
75
74
74
74
74
74
75

72
721
72
78

b:l

s

GS

Character of bottom.

-1886.
Feb. 23
Feb. 23
Feb. 23
Feb. 23
Feb. 23
Feb. 21J
Feb. 23
Feb. 23
Feb. 24
Feb. 24
Feb. 24
Feb. 24
Feb. 24
Feb. 24
Feb. 24
Feb. 24
Feb. 24
Feb. 25
Feb. 26
Feb. 26
Feb. 26
Feb. 26
Feb. 27
Feb. 27
Feb. 27
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 8
Mar. 9
Mar. 9
:JI4ar. 9

to:)
~

~

Current.

:§

tot
tot
t;rj

0

1-3

~

~

z
0

39.7
39.7
39.7
39.7
39.2
39.2
30.7
36.8
36.8
37.8
39.2
39.2
39.5
39
39.1
39.2

...........
............
36.7
37.6
38.6
43.8
38.2
38.2
39.1
40.1
38.7
42.3
67.8
39.2
39.5
74.3
37.2
36.7
36.5
36.7
65.1

Nominal.
Do.
Do.
Do.
Do.
J)o.
Do.
Northwest by north, 1 knot.
Northwest, 1~ knots.
Nominal.
Do.
Do.
Do.
No current.
Do.
Do.
Do.
North by west, 2 knots.
North by west, i knot.

0

l'2j

1-3
I:I:l
t;rj

~
~

1-3

t;rj

I:'
00.

1-3

~

1-3
trJ

00.
l'2j
~

00.

~

c

0
t(
t(
~

00
00.
~

0
~

907
908
909
910
911
912
913
9H
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
9\14
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958

Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Mar.
Apr.
Apr.
Apr.
Apr.
Apr.

10
10
10
10
10
10
10
11
11
ll
1l
11
11
11
1l
11
12
12
12
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
24
24
24
24
24
24
25
25
25
3
3
4

4
4

8.14a. m .......... 23
10.17 a.m ......... 23
12.08 p. m ....... - . 23
1.23 p.m .......... 23
2.48 p. m .......... 23
4.18 p.m ......... 24
5.05p. m ......... 24
10.46 a. m ........ . 24
12.13 p. m ......... 24
1.42 p. m ........ 23
3.03p. m . ........ . 23
4.20 p. m ......... 23
5.44 p.m .......... 23
7.42 p.m .......... 24
9.43 p. m ........ 24
11.35 p.m ......... 24
1.37 a.m .......... 24
3.43 a. m ....••.... 24
5.47 a.m .......... 24
2.31a.m .......... 24
4.11 a.m .......... 24
5.50 a.m .......... 24
7.18a.m .......... 24
8.21 a.m .•...... 24
9.41 a.m .....•.... 24
11.02 a.m ......... 24
11.58 a.m ......... 24
8.43 p.m .......... 24
9.37 p.m .......... 24
11.28p. m ........ 24
1.45 a. m ........•. 24
25
4.22 a.m ..•••...
1.23 p.m .......... 25
1.36 p.m .•••••... . 25
1.55 p.m ......... . 25
2.08 p.m .......... 25
3.05p. m ......... 25
5.10p. m ...... . .. 25
6.30 a.m .......... 25
8.02 a.m ......... . 25
10.05 a.m ......... 25
l.03p. m .......... 25
3.51 p.m .......... 25
10.34 p.m ......... 25
4.03 a.m ...... .. .. 25
6.49 a. m .......... 26
8.55a.m .•........ 26
9.33p.m .......... 24
11.02p.m ........ 24
12. 56 a. m . . . • . • • • • 23
2.42 a. m . . .. .. . -- 12a
5.00 a. m . . . . . . .. . . 23

37
46
43
50
56
02
06
07
01
55
49
43
52
00
09
17
25
33
39
36
33
29
25
33
41
49
52
35
38
46
54
02
35
35
36
37
40
44
07
15
25
35
47
53
59
04
07
14
05
58
51
43

00
30
45
30
30
45
30
00
15
20
30
30
ou
40
00
20
40
40
40
30
00
00
00
00
30
20
30
20
20
50
30
45
0(1
30
30
15
15
45
00
30
30
30
00
15
00
00
00
00
45
30
ou
00

75
75
75
75
75
75
75
75
75
75
75
75
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
76
75
75
75
76
76
76
76
76
76
77
77
77
77
77
77
78
78
78
81
81
81
81
81

06
13
20
23
26
29
30
32
38
45
51
58
00
62
05
07
09
11
13
12
24
31
37
35
33
32
31
02
o1
55
49
43
35
34
34
34
29
23
21
24
27
27
20
33
12
21J
45
30
30
31
3l
32

30
4:1
45
30
30
00
45
30
45
10
40
ou
15
45
oo
30
50
20
50
oo
30
15
oo
30
45
15
30
45
45
45
20
oo
15
30
45
oo
15
]5
30
45
50
45
30

1, 398
1, 338
448
1, 047
1, 211
361
273
515
1, 051
1, 056
974
124
863
967
990
1, 002
971
937
781
899
923
801
143
842
864
764
325
476
926
1, 965
2,432
2, 664
11
14
29
139
1, 927
2, 663
375
1, 409
1,490
1, 079
1,164
1, 312

00
00
30
00
30
00
45
15

411

oo

383
281
145
445
589
980
777

Co. S .....•.•••...•••••••.•.•..••••.....•..•.
Co. S ....•••.••••.•••••••••••..••....•..•....
Co. S ...•.•....•••••••••..••.•••.•••••.•.•...
Co. S .........••••••••••••.•••.•....•.. ·••···
Co. S .••.••............•...•.••••..•....•••..
Co. S .•........•.•••••••.•.•..•...•......••..
brd. Co. S ....••.•.•••.•••••..••••• ·••·•• ·• ··
Co. S ............•..•.•.......•••.•....••....

8~: ~- -~~---~~-:::: ::::::::::::::::::::::::::::
8~: ~- -~~---~~-:::: ::::::::::::::::::::::::: ::~

gy. Oz ....•..•••••.•.••••.•••••..•..••...•.•.
wh. Co. S ..•..•••••.•••• .- ••••....•.•..•..•...
wb. Co. 8 ....................................
wb. Co. S .....••••••.•.••••••.••••••..••..••.
gy.Oz .....•.••..•.•••••••••••.••.•..••..•.•••

5~: g~::::::: ::::::::::::::: ::~:::::: --~ ::::::

Co. S .........................................
Co.S •.•......•.•.•••••..•..•••.••.•••••.••••
wb. Oz . ........•.•••••...••••••••••••••••••••
wb. Oz .........••.••••.••••••••••••...•.•....
Co.S ..•......•••••••••••.•••••••••••••••••...
Co.S .......••••••••.•••••••••••••.••••••••.•.
Co. S . •........••.•.••.•••••••••••.•••••••.••.
f!y.Oz ...••...••••.••..••••.•••••••••..•..•..
wb. Oz ......•.•.....•••••••.•••.••...•..••••.
wb. Oz ............••••.••••••.••...•••.•••••.
gy.Oz .......................................
br. Oz ....••....••.••••.•••••••••••....•.....
br.Oz ....... . .....••.••.••••.••...•.•••..••.
Co.S ........................................
Co.S ...........••..•.••.•••••.....••.••••...

~~<i.sc~d: ~~::::: ::::: ::::::::::::::::::::::::

Co.S .........................................
br.Oz . .......................................
Co.S
br. Oz. C~::::: ~ ::::::::::::::::::::::::::::::
br.Oz .. . .........•.•••.••••••••••••.••..•••.
hrd. Co. S .....•••..•••••.•.••...•..•.••......
hrd. Co. S ....................................
gy.Oz .......................................

~t~::#: ~~~::::::::: ::::::::::::::::::::::

brk. Sh ......................................
wb.Oz .......................................
gy.S.yl.S~ ..................................
f!.Y· S. bk. Sp .........••.....••..••..•.......
br.Oz ...••.....••••••••••••••.•••••••••••....

71
72
72
69
68
69
70
68
67
68
68
69
67
66
66
66
64
65
66
72
73
73
73
76
80
80
78
75
75
74
75
75
71
71
71
71
73
72
69
71
70
69
68
65
66
69
69
72
72
72
73
73

74
74
74
73
73
73
73
72
72
73
73
73
73
73
72
72
69
71
68
71
71
72
72
73
74
74
74
74
74
73
73
73
72
72
72
72
72
72
72
73
74
74
74
71
71
74
75
73
75
75
76
76

38.4
38.2
48.3
38.5
38.3
54.3
n.t.
n.t.
38.6
38.6
39.1
68.3
39.1
38.6
38.6
38.6
38.6
38.6
39.0
39.0
38.6
39.1
70.2
38.8
38.8
39.1
56.2
46.5
n.t.
36.7
36.7
36.7
n.t.
n. t.
n.t.
)]. t.
38.1
36.7
n.t.
38.4
39.1
39.]
38.6
38.4
49.8
51.8
58.3
46.3
41.6
40.5
39.9
39.6

t:d

8
t"4
t_:!j

1-3

1-4

z
0

~

1-3

!:II
t_:!j

No current.
Do.
Do.
Do.
Do.
Strong northeast.
No current.
Do.
Do.
Do.
Do.
North-northwest, t knot.
North-northwest, t knot.
No current.
West by north, 2 knots.
No current.
South, 11 knots.
South, i knot.
Do.

~......

1-3
t;j

t:1
17.2

~

t;j
17.2
~

1-4

17.2

!:II
c
0

~
~

1-1

17.2
17.2
1-4

No current.
Do.
East-northeast.
East-northeast, 1 knot.
North-northeast, 2 knots.
Do.

0

~
~

-:t

e.p

t-..:)

Record of hydrographic soundings, 4"c.-Continued.

0

t

Position.

,I:J

sp
s:l

<a

00

Date.

Temperatures.

Hour.

Depth.
Lat.N.

· ~::

Character of bottom.

Long. W.

~

-~

a)

--

Current.

0

d

t'4

t'4

~
0
I=Q

~
rn

~

00

b:S

a

cD

Q

tlj

1-3

Jo-4

1886.
959 Apr. 4
960 Apr. 4
961 Apr. 4
962 Apr. 4
963 Apr. 4
964 Apr. 10
965 Apr. 10
966 Apr. 10
967 Apr. 10
968 Apr. 10
969 Apr. 10
970 Apr. 10
971 Apr. 10
972 Apr. 10
973 Apr. 10
974 Apr. 10
975 Apr. 10
976 Apr. 10
977 Apr. 12
978 Apr. 12
979 Apr. 13
980 Apr. 13
981 Apr. 13
982 Apr. 13
983 Apr. 13
984 Apr. 13
985 Anr. 13
986 Apr. 13
987 Apr. 14
988 Apr. 14
989 Apr. 14
990 Apr. 14
991 Apr. 15
992 Apr. 15
99:J Ap,.
!194 1 Apr. 30
995 Apr. 30
996 Apr. 30
99'1 1 Apr. 30

6.43 a.m ••••••....
8.25 a.m ..•...
10.03 a. m ........
11.51 a.m .........
12.36p. m ........
4.50 a. m . . . . . ...
7.02 a.m ....... .
9.16 a.m ......
11.33 a. m ....... ..
12.18 p.m .........
12.26 p.m ........ .
1.20p. m ..........

0

I

23
23
23
23
2;$
26
26
26
26
26
26
26
26
26
26
26
26
26
23
23
23
23
23
23
24
24
24
24
24
24
24
25
25
25
25

35
28
20
13
08
21
27
25
31
33
32
36
38
39
38
34
22
16
39
44
49
50
58
57
07
13
19
25
29
37
43
19
11
02
06

II

30
00
30
00
00
00
00
3!)
30
00
30
30
30
.
00
5.04p. m ..........
45
5.52p. m .........
00
7.35p. m ..........
00
10.16 p.m .........
00
9.17p.m .........
15
11.08 p.m .........
00
12.55a. m ; ........
00
3.12 a.m ..........
00
4.43 a.m ..........
00
6.18 a.m ..........
00
2.22p. m ..........
00
3.54 p, m ..........
00
5.20 p.m ..........
30
6.46 p.m .........
00
5.35 a. m .........
30
7.28 a.m ..........
00
9.28a.m . .... ...
00
7.01 p. m .......
30
7.23 a.. m ..........
00
9.23 a. ;m . .. .. .. • ..
30
a. m . . . . . • . • • .
00
12.12 p.m........ ~5 ~5 45
1.39 p. m.......... 25 39 30
3.10 p. m.......... 25 43 00
4.55 p.m .......... 25 47 00

~:~~ ~: ::::::: :::

1717.42

0

81
81
81
81
81
78
78
78
78
78
78
78
7il
71!
78
77
78
77
76
77
77
77
77
77
77
77
77
77
77
77
77
77
77
77

77
76
76
76
77

I

32
33
33
34
35
50
38
27
21
24
24
18
14
09
00
58
08
55
47
00
13
25
20
12
21
30
24
18
19
30
42
57
47
40
32
57
53
58
03

II

45
15
45
30
30
45
00
50
00
20
00
30
00
00
00
45
00
00
00
00
00
30
00
15
00
30
30
15
00
00
00
30
30
00
00
00
45
00
00

Fathoms.
815
792
707
398
261
443
290
1'28
367
18
148
18
274
157
10
234
867
711
740
756
769
740
805
514
809
822
852
639
444
939
734
959
1,195
1, 084
794
1, 527
1, 9Qe
2, 2.22
1, 773

lt. br. Oz ............................ .........
lt. br. Oz .....................................
br.Oz ...........••...•.•.••••.........•...• :
br. Oz. Sh .....•..••••.....••...•..............
br. S. Sh ............................... . .....
wh.Oz ..............•..........•.....•.•..••.
br. S. brk. Sh .................................
br.S .........................................

t?~-~- ~ ~:: :: ~: :::::::::: ::~ ::::::: ~::::: ::::::

Co.S . ........................................
Co ....................... ....................
Co. It. br. Oz ..................................

it~:~:~_:_:_:_~:~:::::~~~~:::::::::::~:::~::

br. Oz .......................................
wh. Oz ......................................
wh. Oz ................................ ......
wh. Oz ......................................
lt. br. Oz .....................................
lt. br. Oz .....................................
It. br. Oz ....................................
wh. Oz ......................................
lt. br. Oz .....................................
It. br. Oz .....................................
wh. M .......................................
wh. M .......................................
Co. M .......................................
lt. br. Oz .....................................
It. br. Oz . . ...................................
It. br. Glob. Oz ..............................

~~-~ ::::::::::::::::::::::::::::::::::::::::

It. br. Oz ... . .................................
wh. Co. Oz ...................................
br. Oz .. .....................................
gy. S. bk. Sv ................................

0

0

74
74
73
76
76
68
70
70
70
71
71
71
7t
72
71
71
70
69
74
73
73
73
73
73
82
78
70
74
72
80
76
71
69
74
72
79
79
79
77

76
77
77
77
77
76
74
73
73
73
73
73
74
74
73
73
73
73
74
74
74
73
73
73
74
74
74
74
73
73
74
73
73
73
73
76
76
76
76

!Z

0

39.6
39.6
40.6
50.0
56.7
48.4
60.6
40.7
53.0
73.2
D. t. •
74.7
62.3
67.2
n.t.
63.8
39.6
39.6
39.6
40.2
39.4
39.6
39.4
40.4
57.3
39.4
47.6
59.8
45.7
39.1
39.6
38.6
40.7
39.8
39.4
44.2
36.9
39.1
37.0.

No current.
Do.
Do.

0

";j

1-3
~

tlj

West-northwest, 1 knot.
Do.

d
!Z
Jo-4

1--3

tlj
tj

'(Jl

1-3

>
1-3
North, slight.

tlj

'(Jl

l'%j
1-4

'(Jl

~

c
0
Is:
Is:
Jo-4

'(Jl
'(Jl
Jo-4

0

South,

~

knot.

~

.......

g98
999
1uou
1001 !
10021
1003
lOOi
1005
1006
1007
1008
1009
1010
lOll

1012
1013
1014
1015
lOIG

1017
lOIS
1019
10~20

10:.!1
102~
10~3

1024
1025
1026
1027
1028
1029
1030
1031
1032
l i,33
1034
1035

.Apr. 30
Mav 1
Mny 1
.'.la} 1
Ma~· 1
May 1
:May 1
May 2
May 2
May 2
May 2
May 2
May 2
May 2
May 2
May 5
.July 18
.July 18
.July 18
Aug. 3
3
Au~.
Aug. 4
Au~. 4
Aug. 4
Aug. 4
Aug. 4
Aug. 4
Aug. 4
Aug. 4
Aug. 4
Aug. 5
Aug. 5
Aug. 5
Aug. 5
Aug. 5
.Aug. 5
Aug. 5
.Aug. 5
6
Aug.
Aug. 7
Aug. 7
Aug. 7
Aug. 8
Aug. 8
Aug. 8
Aug. 8
A.ng. 8
Aug. 8
1 Aug. 8
i Aug. 8
\Aug. 8
'Aug. 9
J

1036
1037 I
lO:l!<
103!l
1040
1041

1042
1
1043
1044
1045
1046
1047
1048
1049

6.25 p.m .••..••••.
1.51 a. ill .••. ......
3.47 a m ..... •....
6.55 a. ill .........
9.43 a. m ..........
12 Ill········ .....
4.36 p. ill . - ......
12.06 a. ill ...... .
2.18 a. m .........
4.18 a.m .......
6.15 a.m ......... .
11.13 a.m .........
12.57p. m .......
2.30 p.m ......
3.59 p. m ..........
4.35 p.m ..........
3.0:'i a.m ..........
3.43 a. ill ........
5.26 a. m
2.10 p.m .........
6.22 p.m .........
1 a.m .............
6.40 a.m ..........
12.27 p. m ......
1.50 p.m ..........
3.04 p.m . ... ...
4.35 p. m ..........
6.02p. m ......
7.37p. m .........
10.44 p. m .........
1..03 a.m ...... ...
3.1111.. m .........
4.45a.m ..........
6.22 a. ill .... __ .
8.19 a. ru .........
12.31 p.m ..... ..
4.47 p.m ..........
8.48 p.m . .........
8.44 p. ID . . . . . . . . . .
4.37 a.m ..........
12.38 p.m ........
6.43 p. m .........
12.03a.m .......
12m .............
6.12p.ill .........
6.54 p.m ..........
7.27p.m ..........
8.03 p.m ..........
8.39 p. m .••.•• ...
9.13p.m ..........
11.43 p. m ........
6.47 a.m ..........

25 50
26 40
2ti 4:3
26 45
:w 47
26 50
27 11
27 41
27 45
27 49
27 53
27 49
27 42
27 35
27 27
31 "27
39 57
39 54
39 50
40 14
40 15
40 ~0
40 52
41 29
41 29
41 29
4l 29
41 29
41 25
41 24
n 22
41 31
41 30
41 32
41 29
41 53
42 21
42 43
43 30
43 45
44 02
44 13
44 23
44 52
45 00
45 00
45 00
45 00
45 00
45 00
45 02
45 02

45
00
00
00
00
00
00
00
ou
00
00
30
30
45
00
00
00

77
76
76
76
76
76
76
76
76
17
77
77
77
77
77
79
71
71

00
00
00
00
24
2!!
28
28
28
28
1!0
00
20
00
30
30
30
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

71

oc

65
ti5

64

63
63
63
63
(j:{

63
63
63
63
63
63
63
62
62
62
62
57
56
54
53
52
50
49
49
49
48
48
48

09 00
49 :JO

11~1

No specimen ........••••.•••••..•••••..•..••.

:n~

HO

26
15
0!
19
41

00
00
45
00

uo

~t~ ~~~0~~:.::: ..·:: :::::::::.:::::::::::::::::::
~: ~~~ ti.: 8~: g_~::::: :::::: ::::::::::::::::~:::::::
~:~I~
3~. ~~ F~~- :::::::::::::::::::::::::::::::::::
943

5~

30
00
1)0
00
00
00
00
00
45
00
30
00
00
00
00
30
00
00
15
15
00
00
::!0
30
00
30
30
15
00
00
00
00
00
00
00
24
00
00
00
00
00
00

671
690
669
661
663
682
610
280
58
119
226
2, 224
2, 951
2, 575
2, 337
1, 919
1, 932
1, 969
1, 980
1, 996
:3,025
2, 033
2, 054
1, 930
1, 97!!
2, 033
2, 069
1, 768
1,138
:.!31
1, 731
1, 7;j8
1, 780
1, 172
81
34:
35
35
35
3il
41
115

04
16
35
45
51
59
12
24
24
20
56
3:)
54
53
27
21
17
10
05
08
19
29

27
15
00
47
35
18
0:1
40
09
39
47
42
25
15
09
03
57
51
45

~~ I !~ ~g ~~

2,

K~'sf-~T _ -~:: :·: : : : : :;: : : : : :

It. br. Oz .......... ...............••...••.....
Wire parted, lost 400 turns, tber., and lead ..
wh. 8 ....................•..•.....•.....••...
crs. gy. S ................. .............. - ....
br. S. Sh ..............••• •..••....•...••...•.
gn.M ........................................
gn.M .......... . ............................
br. Oz. C ........... .....................••...
br. Oz .... ....••.............•.............. .

K:\~~~:~-. ?.~:::::::::::::::::::::::::::::::

It.. br. Oz ..•.....•...•...................•....
lt. br. Oz ..........•....•.•••.....•..........
It. br. Oz .............•••....•••.........••...
It. br. Oz . ........................... .........
lt. br. Or. ....................................
lt. br. Oz . .......... ..........................
lt. br. Oz ........•..••• ••.•••.•.••.......•••..
It. hr. Oz ............•••••..•.••..••..........
It. br. Oz .....................................
It. br. Oz ........•....••.•..••.........••..•..
lt. br. Oz .....................................
lt. br. Oz ....................................
No specimen ..................................
br. Uz .......................................

fl·b~: 8:: -~:.:: ::: ~ ::::::::::::::::::::::::::

stk. br. M ...................................
lt. gy. M .....................................
br. Oz ..... ...................................

~~68~~~~~~:::::::::::::::::::::::::::::::

hrd .... .......................... - •. ---- ... - wh. S .................. .................... .
P ..............
P. wh. S. brk. Sh::::::::::::::::::::::::::::
crs. wh. S. brk. Sh .........•••.•••••.••..•..

i: ~~~ I ~t ~~: 8~:::::::::::::::::::::::::::::::::::::

77
75
75
77
76
76
76
69
69
69
71
72
74
74
74
76
72
72
72
68
68
68
67
70
69
68
69
65
65
66
65
65
64
62
62
67
69
67
64
62
66
63
61
62
60
60
57
57
57
57
57
62

76
77
77
76
74
74
73
72
72

n.t.
39.]
36.8
38.1
38.4
38.1
38.1
38.6
41.1
41.1
39.9

72

73
73
74
40.5
74 ·------40.8
74
50.2
77
53.1
71
51.0
71
13.1
71
36.7
75
3tl. 2
74
37.3
73
73 -------i.l7. 1.>
66
37.7
64
64
37.3
64
37.3
66 ·····-36.2
66
36.3
65
36.2
66
36.2
66
36.2
63
36.3
64
36.2
64
67 . -.. - ..
38.2
66
40.8
64
37.2
62
37.2
62
36.9
64
37.7
63
31.9
62
39.7
62
62
31.1
31.0
62
30.9
59
58
31.4
58
30.4
56
31.91
56
37.8
59
38. 2

East by south,
Do.

i knot.
tx:l

§
North,

i knot.

t"4
t:r:.J

t-3

~

z
0

~

t-3

Ill
t:r:.J

Northwest, 1 knot.
Northwest, 1 knot.
Do.
Do.
East-northeast, 1 knot.
East, 1 knot.

~

z.......

t-3

t:r:.J
~
r:J).

t-3

~

t-3
t:r:.J

r:J).

~
H

r:J).

Northeast by east, 2 knots.

Ill

East-northeast, 1 knot.

0
0

~

East, ! knot.
East, 1 knot.

:s:
:s:.......

r:J).
r:J).

H

0

~
~

East, 1 knot.

00

.......

~

Record of hydrographic soundings, <$"c.-Contin,ued.

~
s:~ ~

~,.c
~

Position.
Date.

Hour.

Depth.
Lat. N.

~

Character of bottom.

Long. W.

1.32 p.m ..........
7.56p.ill ..... : ....
2.40a.rc ..........
9.36 a. m ..........
6.47 -p. ill . .. . .. . . .
3.03 a. m . . . . . . . . . .
7.43p.m ......... .
9.20 p.m ..........
1.51 a. m .....•....
6.58 a.m .••...... .
4.37 p.m...... ..
5.21 p.m..........
7.17 p.m ..•.•• ...
12.14 a. ill.....
3.48 a.m.........
7.58a.m ..•.......
11.31 a. m .........
2.57 p.m ..........
8.55 p.m ..........
11.43 p.m .........
7.23 a. m . . . .. . . . . .
3.44p.m ..........
8.02a.m .........
9.33 a.m...... . ..
10.58a.ill ........ .
12.21 p.m.... . . .
1.53 p. m . . . .. . . . . .
3.15 p. m . . . . .. . . .
4.35p.m .. ........
6.01 p. m . . . . . . . . . .
7.2H p. m .........
9.05 p. m . ........
12.29 p. ill .. . . . . . .
2.09p.m ..........
3.34 p. m . . . . . . . . . .
4.59 p. m . . . . . . .
6.26 p. m . . . . . . .
8.29 p. m ..........
12.26 a. m ........
4.10 a. m ..........

o
45
45
45
45
45
46
47
47
47
47
47
47
47
47
48
47
47
47
44
44
44
43
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41

1

02
04
06
14
43
21
02
14
27
32
44
46
49
57
02
31
26
30
40
31
25
38
37
37
37
37
37
37
42
42
42
42
49
42
37
32
.'?6
27
27
28

11

0

1

11

-~

00 45 58 00
00 44 38 00
00 43 23 30
00 42 03 00
00 43 00 00
00 43 4~ 00
30 45 06 30
00 45 31 30
00 46 11 30
12 46 53 30
00 48 12 30
oo 48 1V 30
00 48 41 30
00 49 24 30
00 50 10 30
00 50 17 00
00 51 00 30
00 51 45 00
00 56 43 30
00 57 09 00
00 57 35 00
00 59 18 30
00 6:l 58 00
00 63 05 00
00 63 11 30
00 63 18 00
00 63 26 00
00 63 34 00
00 63 34 00
00 63 27 00
00 63 21 00
00 63 14 30
00 63 50 00
00 63 47 30
00 63 45 00
(10 63 43 00
00 63 40 4:>
00 163 54 ;10
00 64 22 30
00 64 51 30

Fathoms.
1, 981 br. Oz........................................
2,549 br.Oz........................................
2,621 lt.br.Oz ....•.......•••••.........•..........
t, 658 br. Oz. For . .. . .. ...•••. .• . ••. ..•.•... ..... ..
2, 577 lt. br. Oz................... .. ••.. .• . . . . .. . •.
2,1<;5 S. G . . . . . . . . . ... . . . ...•.. •..•.. .... .. . .. .•.
103 hrd..........................................
155 wh. S. bk. Sp . ... . . .• ..•..•.•••.•.••..•••.•..
423 br. Oz........................................
477 No specimen .. ..•... ..•.••••••.. ..•..••...•.
170 gy. S. P . . .......•.......•....•.. ...••.••••••
168 gy. S. bk. Sp . . . . . . . . . • • . . . • . . . . . . • • . •• . . . . . .
147 gy. S. bk. Sp. brk. Sh ..•••..•..•••••.•....•.
106 gy. S. bk. Sp ......•..••••••.••••....•• .•.••.
100 gy. M...... .....••.••••..•.••••••.... .•••••••
62 gy. S. bk. Sp.P..............................
74 t'ne. gy. S. bk. Sp ...• ••• ...•... ••. . .•..•. •••.
98 gn. M...... ....•• .••••• .•••.• .•..•. ..••..•...
226 gy. M ..•......•.....•••••.....••.••••.• ·•.•••·
38 gy. S. P . . .. ...... ..•••• ...•.. ••••••• .•••.••.
32 wh. 3. bk. Sp . • • . . . . . . . . . •. . . ••. • • . . •• • .• . . . .
63 gy. S. bk. Sp .•••••...•.•••.....••••.•••.....
1,943 dk. br.Oz....................................
1, 854 dlr. br. Oz....................................
1,798 dk.br.Oz....................................
1, 779 dk. br. Oz....................................
1, 762 dk. br. Oz....................................
1, 741 dk. br. Oz................................... .
1,644 dk. br.Oz....................................
1, 693 dk br. Oz....................................
1, 697 dk. br. Oz....................................
1, 713 lt. br. Oz. For . . . . . .• .••...•••••• .•.. •. ....•.
1, 587 br. Oz. gy. M . . . . . . . . . • • . . • • . . • . . . . . . • . . • • • • .
1,620 br.Oz.For...................................
1, 699 br. Oz. For . .... . . . . . . . . . . . . . . . . . . . • • . . . . . . . . .
1, 8051 br. Oz. Fo1 ........•......................... -~
1, 910 br. Oz. Fot . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .
I, 880 It. br. Oz . . . . . . . . . . . . . . ........ ... .••••• .... ..
1, 879 It. br. Oz. For............................. . ..
1, 696 1 No specimen ............... -- ....... -- ....• ··

S

~
~

.

~

1886.
Aug. 9
Aug. 9
Aug.lO
Aug. 10
Aug. 10
Aug. 11
Aug. 11
Aug. 11
Aug. 12
A.ug. 12
Aug. 12
Aug. 12
.Aug. 12
Ang. 13
Aug. 13
Aug. 13
Aug. 13
Aug. 13
Aug. 22
Aug. 22
Aug. 23
Aug. 23
Aug. 25
Aug. 25
Aug.25
Aug. 25
Aug. 25
Aug. 25
Aug. 25
Aug. 25
Aug. 25
Aug. 25
.A. ug. 26
Aug. 26
Aug. 26
Aug. 26
Aug. 26
Aug. :!6
A.ng. 27
Aug. 27

~

Temperatures.

00

-1050
1051
Hl52
1053
1054
1055
1056
1057
1058
1059
lOGO
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089

00

1:::"1
1:::"1

~

~

00

o
65
65
67
69
69
57
59
58
56
53
55
55
54
54
55
56
57
55
60
60
63
67
63
63
63
64
70
70
70
70
70
70
73
74
74
74
74
70
67
68

~

Current.

S

o
62
63
68
70
68
60
58
57
57
49
50
51
51
52
53
54
54
55
58
58
59
62
65
68
65
65
73
73
72
72
72
71
73
73
74
74
73
73
72
72

o
36.3
36.2
36.8
37.8
36.8
37.3
38.2
39.7
38.7
. . . . . ...
37.1
36.5
35.2
32.4
30.4
30.1
. .. . . . . .
. ... . . . .
40.4
33.7
. . •. . . . .
35.6
36.9
36.7
37.2
37.1
36.9
36.9
37.2
36. 9
36.9
37.5
37. 5
37.2
37. 2
36.7
36. 7
36.71
36.7
· ·· · · ·· ·

~

----

~

Z
North,lknot.
North-northwest It knots.
Do.
'
Northeast, li knots.

0

~

1-3
~

tlj

Southerly i knot.
Do.' '

C::

z

1-t

~

t:1
~
~

1-3
l:?=j

00
Southeast, 2knots.
Do.
Southeast,1!knots.
East, 2 knot-s.
Do.

~
1-1

~

0

0~
Easterly, 2 knots.
Eastbynorth,2knots.

t;l

rn
S
!2.::
•

Northwest, 2

kn

tg

o ·

Recori of dredgings and trawlings of the U. S. Fish Commission steamer Albatross, front January 1 to October 26, 1886.
(For the record of Alba1;ross clredgiiJg stations preceding that herewith presented, reference should be made as follows: Nos. 2001-2116, pages 219-221, Fish Commission Report
for 1883; Nos. 2117-2310, pages 106-110, Fish Commission Report for 1884; Nos. 2311-26::!8, pages 66-73, Fish CommissiOn Report for 1885.]
Position.

~

Temperatures.

Date.

r:l
~

Hour.

I

Lat. N.

OJ
<P
00.

-- - - -

.~

--- 0

2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658

1886.
Mar. 8 12,07 p.m . . ..... 23
Mar. 12 2.10 p.m ........ 24
Mar. 12 l:l.03p. m ........ 24
Mar. 13 2,29 p.m ........ 1 24
Apr. 7 8. 05 a. m . .. .. .. 23
Apr. 7 8.48 a. m ...... 23
Apr. 7 10.05 a.m ....... 23
Apr. 7 10.52 a. m . . . . . . 23
i Apr. 7 11.32 a. m .. . . .. . 23
Apr. 7 2.09 p.m ........ 23
Apr. 9 6.05a.m ........ 25
Apr. 9 6.33a.m ........ 25
Apr. 9 8.14a.m ........ 25
Apr. 9 10.41 a.m ....... 25
Apr. 9 11.54 a.m ....... 25
Apr. 9 2.01 p.m ........ 25
Apr. 9 3.15p. m ....... 25
Apr. 9 4.14 p.m . ...... . 25
Apr. 9 449p. m ........ 25
Apr. 9 5.17p. m ....... 25
Apr. 12 5.251J. m ....... 23
Apr. 12 6.01 p.m ....... 23
Apr. 13 9.46 a.m . ....... 24
Apr. 13 10.06 a.m ....... 24
Apr. 14 11.35a.m ....... 24
May 2 8.29a.m ........ 27
May 2 5.49p. m ...... 27
May 3 5.24a.m ........ 27
May 3 8.35 a.m ........ 28
May 3 12.20 p.m ....... 28
3 3.35p. m . ••.•••• 28
May 3 6.47 p. m . . . . . • . 28
May
May 4 5.29 a. m ........ \29
May 4 1 B,l9 a.m . • . . .. . . 29

'"'I
2660
2661

2662

1

I

0

II

48
39
39
30
11
10
10
10
10
17

40
45
30
43
00
45
55
45
45
45
04 50
05 00
11 30
20 so
25 00
40 00
46 30
47 00
48 00
53 00
34 00
34 30
02 00
12 30
52 30
57 30
22 00
58 30
08 00
21 00
32 00
40 00
16 30
24 30

75
76
76
76
82
82
82
82
ll2
8~

1

80
80
80
79
79
80
80
80
80
80
76
76
77
77
77
77
78
78
78
78
78
78
79
79

I

II

10 40
11 30

n oo

23
19
18
18
18
19
18
15
15
10
58
55
00
02
05
04
03
33
34
12
13
il9
27
07
24
28
33
42
46
36
43

45
30
45
55
45
f10
Oil
10
00
00

oo

15
00
00
00
00
30
00
00
45
00
00
30
30
00
00
00
00
00
30
00

s

g

ILong. W.

-~

~642

t'1
t;j

-a

2629
2630
:!631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641

t:d

c::t'1

Drift.

Wind.

~

Character of bottom.

::t0

r:l

~

00.

I

0
38.4
61.8

+~ I ~~::

76 60.8
76 ......
73 62.8
73 62.6
75 65.8
76 39.6
73 .........
7il .. ..

74
74
74
73
'75
75
75
73
74
74
74
74
74
73
76
71
73
73
74
74
'if>
75

69.2
42.6
43.1
43.4
43.4

···-··

···--·
··--··
74.2
57.8
73.4
67.1
39.1
39.3
47.5
41.2
44.7
44.7

"·'I
45.7
45.5
43.7

qi

~

-

--0
73
72

~

Direction.

------

Fath.
1,169
244
280
791
208
162
208
191
143
1,025
56
56
60
217
211
193
157
85
85
84
36
369
97
140
1, 000
660
338
572
540
514

509

Co. 8 .....•••.........••..••••••.•••.
Co.S .........•.•... _ ......•••••..••.
Co.S .........•..••••.•...•••..•..•..

8~: ~: -~:: -~~-::::::::: :·.:::::: :~::::

br. S. brk. Sh .......................
dead Co. Sh ........................
dead Co. Sh ........................
dead
Co. Sh ........................
1
yl. s ................................
Uo. S ................................
Co.S .............•••••..........• ·
Co. 8 ................................
gy. s ................................ .
gy. s ................................

~~: ~:::::: ~:::::::::::::::::::::::::

gy. 8. For ..........................
gy. S. For ..........................

ro:~:::::::::::::::::::::::::::::::

Co. S. wh. Oz .......................
wh. Oz ..............................
wh. M ..............................
lt. br. Oz ............................

it~~::~~~~~::~~~:~::::::::::~:~~~:

For .................................
For. brk. Sh ........................

br. For .............................

504 yl. For ..............................
433 gy. S. bk. Sp . .......................
434 1 ~Y· ~- b:r~- :SlJ ....................... 1

Instrument used.

0

Direction.

0

~
~

0

73
72
73
75
74
74
71
71
70
69
70
70
70
71
71
73
70
71
71
71
73
73
75
75
78
76
72
69
71
72
173
72
70
72

Depth.

qi

N.
SE.
SE.
SSE.
NE.
NE.
N. byE.
N. byE.
N. byE.
N.
NE.
NE.
NE.
NE. byE.
NE. byE.
NNE.
NNE.
NNE.
NNE.
NNE.
SE.
SE.
E.
E.
N.
WNW.
NW.

N.

N.
N.UE.
NNE.
ENE.
ENE.

1
4
4
4
3
3
3
3
3
3
4
4
4
4
4
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Temperatures.

Position.

Wind.

Drift•

Ill
,t:J

~

a

Date.

~
c;

Hour.

a)

Lat. N.

Q

Long. W.

Ill

00.

----

-~,·~·
May 4

2663
2664
2665
2666
2667
26()8
2669
2670
2G71
2G72
2G7il
2674
2675
267()
2677
2678
2G7U
2680
2681
2082
2683
2684
2685
2686
2687
2688
2689
2G90
2691
2692
2693
269t
269.')
2696
2697
2G98
2699

0

1

1

1

I

II

10.46 a.m ....... 29 39 00
May 4 2.26p. m ..... .. 29 41 00
May 4 5.16 p.m ........ 29 47 00
May 5 5.26 a.m ..... 30 47 30
May 5 7.22a.m ...... . 30 53 Ov
May 5 9.37 a. m .. _ ... 30 58 30
May 5 11.23a. m ....... 31 0!1 00
May 5 1.52 p.m ........ :.n 20 ou
May 5 2.4~ p.m ....... ?1 20 00
May 5 5.5~ p. m ....... ;n 31 oo
May 6 5.17 a.m ........ 32 26 00
May 6 8.45 a. m . . . . . . . 32 32 00
May 6 lOa.m .......... 32 32 30
May 6 12.19 p.m .. ... 32 39 00
May 6 2.49 p. m.. . .. . .. 3:.l 39 tiO
May 6 5.42 p. m........ 3<! 40 00
May 6 8.14 p.m ........ 32 40 00
July 16 9.27 a. m .. . .. .. 39 50 00
Jul.v 16 12.55 p. m ....... 39 43 00
.July 16 , 5.28p. m .... : ... 39 38 00
July 17 15.04 a.m ........ 39 33 00
.July 17 8.18 a. m . . .. .. .. 3!J 35 OU
.July 17 1.59p.m ....... 39 35 00
.July 18 4.31 a. m .... ..... 39 52 00
.July 18 6.12 a. m .. . .. .. 39 46 00
July 18 8.17 a.m ......... 39 42 00
.July 18 10.18 a. m .. ..... 39 42 00
.July 18 1.12 p. m .... __ .. 39 39 00
.July 18 5.18 p. m . . .. . .. . 39 37 00
Aug. 11 10.49 a. m .. . .. .. 46 50 00
Aug. 11 1~.09 p.m....... 46 53 00
Aug. 11 1.55p.m ........ 46 52 30
Aug. 11 3.44 p.m ........ 46 51 30
Aug.ll 4.33p.m ........ 46 53 30
Aug.l2 12.09p.m ....... 47 40 00
.Aug. 22 8.10 a. m .. . .. . .. 45 07 00
Aug. 22 10.53 a.m ....... 45 Oi 00

0
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79
80
79
7!1
79
79
79
79
79
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77
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7()
76
76
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71
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44
45
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~
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00
30
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30
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74
75
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76
73
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72
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74
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35
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L.B.T•
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UJ.
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1-4
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c
0

8
UJ.
UJ.
1-4

0
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Aug. 2~ • 1.29 p.m........ 44 56 30
An g. 22 ' 2.02 p. m .. . . .. . . 44 !>6 00
Ang;. <:!2 5.25p.m ........ 44 50 00
Aug: 23 11.30 a.m ....... 44 01 00
~704 Aug. 21 4.52 p. m .. . .. .. . 43 32 00
2705 Aug.24 9.1la.m ........ 424700
2706 Aug. '!til 9.33 a.m ........ 41 28 30
2707 Aug. 27 2.21 p. m .. .. . . .. 41 24 00
2708 Aug. 28 7.09a m ........ 40 07 00
2709 .Aug.28 9.55a.m ........ 400700
2710 Au~. 28 2.45 p. m .. .. .. .. 40 06 00
2711 Sept. 16 3.40 p.m........ 38 59 00
2712 Sept. 17 5.49 a.m....... 38 20 00
2713 Sept .. 7 11.20 a. m .. .. .. . 38 20 00
2714 Sept. 17 4.58 p. m .. . .. . .. 38 22 00
2715 Sept. 18 5,33 a. m ........ 38 29 30
2716 Sept. 18 11.04 a. m .. .. .. . 38 29 30
2717 Sept.18 3,54p.m ........ 382400
2718 Sept.. 19 5.38a.m ........ 38 24 00
2719 Sept.19 11.13a.m ....... 38 29 00
2720 SGpt. 19 3.54 p. m .. .. . . 38 36 30
27!1 Sept. 20 6.02a.m ....... 38 56 00
27~2
Sept. 20 9.33 a. m .. .. . .. 3(1 13 00
2723 Oct. 23 5.42 a.m ........ 36 47 00
2724 Oet. 23. 12.02p,m .. .'.... 364700
2725 Oct. 24 5.54 a. m . .. . .. 36 34 00
2726 Oct. 24 11.10 a. m .. .. .. . 36 34 00
2727 Oct. 24 4.09 p.m ........ 36 35 00
2728 Oct. 25 5.45 a. m ....... 36 30 00
2729. Oct. 25 9.tga.m ........ 363600
2730 : Oct. 25 12.-8 p.m...... . 36 42 00
273~
Oct. 2a 4.12 p.m........ 36 45 00
2732 1 Oct. 26 6.09a.m ........ 37 27 00
2733 I Oct. 26 10.19 a.m ...... . il7 26 00
2734- , 0ct. 26 1.52p.m ........ 372300
2735 Oot. 26 4.55p.m ........ 3721100
2700
2701
2702
2703

j

55 48 00 . • •. . . . . •.• • •.

~5 49 30 .... -... .. .. ..

a6 19 30
59 02 30
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610400
65 35 30
65 48 00
67 49 00
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68 01 30
70 07 00
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70 57 00
711300
7152 00
7158 00
72 12 00
721130
72 01 00
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73 4!! 00
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BULLETIN OF THE UNITED STATES FISH COMMISSION.

S'f,-REPORT ON THE PA()KING OF SALMON ON THE PA()IFI() ()OAST
FROM l.SS3 TO l.SS6.

·By LOREN W. GREEN.

I have lately visited all the salmon canneries on the Sacramento
River and seen their agents, for the purpose of obtaining the statistics
of the catch of salmon for this and past seasons. Among the results of
my visit is a table giving the pack of salmon (in cases, each containing
48 one-pound tin cans) for each river on the Pacific coast for the years
1883, 1884, 1885, and 1886, which is appended to this report. Also I
append a ·table showing the names of the canneries on the Sacramento
River, with their locations, brands, and agents at San Francisco.
In the year 1883 but little effort was made to secure all the salmon
required, and large numbers were allowed to pass on their way to the
headwaters for the purpose of depositing their spawn.
In 1884 a scarcity was noticeable, and immediately seines were enlarged, more boats and men employed, and fishing was carried on generally with greater diligence. But, notwithstanding all the extra exertion employed, the decrease from the pack of 1883 on the Sacramento
River alone was 65,000 cases, and the decrease of those reaching the
headwaters was, at a moderate estimate, 60 per cent.
In 1885 fishing was again diligently carried on from the beginning
to the end of the season, and the decrease from 1884, as seen by the
figures given, was 46,500 cases. 'l'he number of salmon reaching the
headwaters was only about on~-half as many as those of the preceding
year.
During the present year (1886) the agents have used all available
means for securing a large number of fish. As the demand for canned
salmon is steadily increasing, upwards of 1,000 boats and 2,000 men
were employed in .:fishing for salmon·on the Sacramento River. But it
must be stated that matters have been somewhat unfavorable for them
in this year's :fishing, for in the early spring the water was unusually
high, which confined these fishermen more to the bars and allowed a
considerable percentage of the first run to pass their seines ; also, the
California :fish commissioners caused a law to be passed prohibiting the
:fishing with seines after Septt:mber 1, which was one month sooner than
in past seasons. The total number of eases canned for this season was
30,000.
In talking with the agents of the canneries, as well as with those engaged in the :fishing, I found them to differ somewhat in opinion as regards the cause of this decrease in salmon. Some believed that the sealions are doing great damage in the way of destroying the large salmon
as they come in from the ocean on the way to their spawning grounds.
Others, that the catfish are very destructive, following the salmon to
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their spawning grounds and feeding upon their eggs and young fry,
Some hold that the natural spawning grounds are being destroyed by
mud and rubbish from mining operations. Another thing proposed as
the• cause is the excessive and destructive mode of fishing practiced by
the Chinese in the Sacramento River. It should be stat€d also that
mauy people in the upper counties along the Sacramento attribute this
decrease of salmon priucipally to the excessive fishing at the canneries.
I have taken much pains to ascertain the cause of this decrease, and
have followed the Sacramento River fl:·om t,h e ocean to its headwaters.
Beginning with the sea-lions in the Bay of San Francisco, it is safe to
say that they destroy a great many large salmon that otherwise would
ascend our rivers, but I see no reason for supposing that the number
destroyed of late years iR in (jXcess of their consumption of previous
~,.ears.

Taking the catfish into consideration, it is probable that a small percentage of the young fry, as they first rise from their gravelly beds, find
their way into the stomachs of these ugly little catfish, yet I think to
no alarming extent. In our rivers also, where salmon deposit their
eggs on the swift riffles over clean, gravelly beds, I think that very few
of these eggs are disturbed by the catfish, which are more inclined to
follow the slow, muddy places in the river.
As regards the Chinese, it must be borne in mind that they are not
communicative in respect to any matter of business in which they are
interested~ and they will not knowingly impart any information that
may in the slightest degree be utilized by those of other races. Yet by
closely inspecting the streams near the locality in which they reside, it
is found that they are using a beardless ~wok, something of their own
manufacture and peculiar in shape. Strong lines are placed across the
stream or a portion of it, as the case may be. These hooks are fastened
to short leaders, which vary in length, and which are suspended from
the main line to a depth of 1 foot from the surface to the bottom of the
river. Hundreds of hooks are used on a line, and quantities of the
larger fish are caught as they endeavor to pass; many more are fatally
wounded, but make their escape, only to die in the streams above.
They also take many young fish, which are dried and exported to China.
I also found a point of the river, near Sacramento, where many of tb(~
young salmon are lost in their downward course to the ocean. It is a
well-known fact that for the past few years the bed of the Sacramento
River has gradually been rising, caused by hydraulic mining on the
streams above, and the filling up of the river has caused an overflowing
of its banks during high water. Levees have been constructed to prevent damage of property in the city, and to confine the water to its own
channel, but at present many places in the levees are broken, and there
are also points some distance above where in high water the river overflows and sinks into a large tract of marsh land. In seasons when the
first rise of water, which carries the young salmon down to the ocean,
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overflows the banks, a great many of the young fish are carried through
the breaks and low places and are left to die by thousands. At other
seasons, when the first rise is moderate, they go safely to the ocean
through the main channel.
Whatever may be the cause, or the combination of causes, all parties
agree in the opinion that artificial hatching and the restocking of our
streams is the only means by which the required supply of salmon can
be maintained ; and that unless measures are taken other than those
now in operation the salmon supply in our rivers must soon become
exhausted.. No artificial hatching has been done, and consequently no
young salmon have been planted in our rivers, since the suspension of
the United States salmon-breeding station on the McCloud River. The
California State hatchery, which was established on Hat Creek in 1885,
has thus far been of no use, owing to the fact that salmon do not run
there in sufficient numbers to justify the taking of eggs.
UNITED STA~ES TROUT PONDS,
MCCLOUD RIVER STATION,

Baird, Gal., October 4, 1886.

TABLE

I.-Statistics of the packing of salmon on the Pacific coast from 1883 to 1886,
showing the total production for each 1·iver.
1883.

Locality.*

Sacrnmento River, Californiat---- ..... - ..... - .. -.--.
Eel River, California ...... ---.----- •. --.............
Rogue RivC'r, Oregon ...................... -- .. --....
Coquille River, Oregon .................. --.-........

¥r:~~~a~~.:~:\:~~~~~~~ --~: ~

Oases.
160,000
15, 000
16, 000
7, 000

::: ~:: :::::::::::::::::::: ::::::::::::

Tillamook River, Oregon--· · ·----------- ---------- ----·------Uolnmbia River. Oregon and Washington Ter. . • . . . . .
629, 400
PugetSonnd, Washin{Zton ..... ---------·------·---·· ----- ......
Fraser River, British Columbia ............ --........
175, 000
Rivers in British Columbia . .........................
§68,000
.A.laska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
36, 000

Total . . . . . . . . ............................. .. . . jl,lo6,4o0

1884.

1885.

Oa.~es.

Oases.
95, 000
48, 500
8, 000
5, 700
12, 000
9, 100
7, 300
3, 800
3, 700
10, 500
5, 000
1, 500
4,500
9,800
629, 000
553, 800
............
48,500
........................
175,800
106,900
45, 000
74, 800

1886.t

Oases.
30, 00{1!
------ -----2, 000
------ .. -- . ------ .. -- ..
... ---- .. --...... ..... .
521, 00()
-----------. .......... .
' JOO,OO()
........... .

--985,3"00 ---s-72,900 --653,0'00

*The reports from other rivers in California.have not yet been obtained.
tThe 1886 statistics are incomplete.
t The estimated pack on the Sacramento previous to 1883 was: 1878, 36,500; 1879, 31,000; 1880, 51,00()
1881, 181,200; 1882, 200,300.
§Exclusive of the Fraser River pack.
TABLE

H.-Salmon canneries on the Sacramento

Name of cannery.

I

Location.

Brand.

Rive~·.

Agents in San Francisco.

- - - - - 1- - 1 - - 1

Benicia Packing Company . . .
Carquinez Packing Company.
Booth & Co., S ... _.... _. _.. ..
.Joseph Hume . .. .. ... _......
Bradford & Company ..... _..
Sacramento River Packing Co
Courtland Packing Company.
.Joseph Black . . .. . . . .. . .. .
Capitol Packing Company. . . .

Benicia. . . . . . . . . Sac. River salmon.
. . - do . . . . . . . . . . . Spread Eagle .... .
Black Diamond. Seal ............. .
do . .. . . . . .. . . Pioneer .......... .
Chipp's Island.. Crescent .. .... _.
.. .. do . . . . . . . . . . . Star of Columbia .
Courtland ... _. _ . _....... _.. .. .. .. . .
Martinez . . . . .. Spring Sac. fis:t .. .
Sacramento. _. . . Capitol .... _... _..

George W. Hume.
Do.
Scotchler & Gibbs .
.Joseph Hume.
W. B. Bradford.
Do,
William T. Coleman & Co .
Cutting and Packing Company.
D. L. Beck & Sons.
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SS.-REPORT ON THE SII.<\.D l\'ORK OF THE STEAlUER FISU 1-IAWK
DURING 'I'I-IE SEASON OF 1SS6.*

By Mate JAMES A. SMITH, U.S.N.
[Abstract.]

The shad work prosecuted by the U. S. Fish Commission steamer Fish
Hawk during the season of 1886 covers the period from April 25 to June
3, inclusive. Most of the operations were conducted on the Delaware
River, though some of the work in the first part of the season was done·
on the northern end of Chesapeake Bay.
On April24 the Fish Hawk arrived at Battery Station from Wood's.
Roll, Mass., and on the 25th preparations for the s€asou's work were
begun. On the 26th the vessel proceeded across to the east side of the
bay and took up a position in the mouth of North East River, from
which the spawn·takers could conveniently visit the fishing-shores and
the gillers in the vicinity, and arrangements were made for paying the·
fishermen for the ripe shad furnished. This work was continued until
}lay 1, when orders were received to proceed to the Delaware River.
Up to this time 2,192,500 eggs had been taken, which, on May 2, were
transferred to Battery Station, and on the 3d the vessel proceed~d down
Chesapeake Bay bound for the Delaware.
On May 5 arrived in the Delaware River, and at 1 p.m. anchored off
Gloucester City, N. J. This point was the headquarters for most of the
subsequent operations on the river, as from it most of the gillers and
fisheries could easily be reached by the spawn-takers. Found tlle U.
S. Fish Commissbu steamer Lookout at anchor at this place, and on
. the 6th received from her 1,156,000 eggs. The Lookout was of assistance also l>y towing the spawn -boats to and from some of the various
fishing -shores, and by transporting the spawn-takers. On ~fay 6 the
Fish Hawk steamed down the river, stopping at the different shores,
where the proprietors were seen and arrangements made about paying
them for shad spawn taken. At. 10.30 p. m. of the .7th the vessel
grounded. on the mud-flats off the mouth of J\iantua Cre.ek, where she
remained till 4 a. m. of the 8th.
On May 11 transferred to Dr. E. G. Shortlidge, of the Delaware fish
commission, 660,000 eggs; while in the channel off Gloucester, deposited 1,140,000 fry from eggs obtained on the river. On the 12th went
down the river to Wilmington, Del., where arrangements were made to
*This report was compiled from the records of Lieut. L. W. Piepmeyer, U. S. N.,
·who \Yas in charge of the vessel when the work was done.
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repair steam-launch No. 55, just arrived from Battery Station. Sent ro
Dr. Shortlidge* 450,000 more eggs, after which returned to the usual
anchorage off Gloucester. On the 13th launch No. 55 arrived from
W'ilmington and began to render service in distributing spawn-takers
and tending the different fishing-shores. The fishermen reported a
great decrease in the catch of shad for the week ending May 15, and
attributed this to the constant easterly weather. Almost daily deposits
of fry were made in the river, as will be seen from the appended table.
Owing to heavy rains the river was very muddy during the middle
part of May, and some of the eggs in the jars and cones were covered
with a muduy sediment and died. This led to the use of raw cotton in
the jars for the purpose of filtering the water.
On :May 27 William P. Sauerhoff reported for duty from Battery Station, to assist in shad-hatching work. On the 31st orders were received
to discontinue gathering spawn.
On June 3 transferred to Dr. E. G. Shortlidge 180,000 fry; a shipment was also made to Philadelphia, in launch No. 55, of fifteen cans
-containing 1,940,000 fry, which were delivered to U. S. Pish Commission
-car No. 2. As there were no more eggs or fry on hand, this terminated
the shad-hatching operations of the Pish Hawk for the season of 1886.
Appended will be found a table giving details of the work, showing
especially the number of eggs taken, the number of fish hatched, the
number deposited, and the times and places of deposit, with other statements of particulars in this connection.
U. 8. FISH

COMMI~SION STEAMER FISH HAWK,

Wood's Holl, Mass., October 11~ 1886.
"Dr. Shortlidge reported that the general condition of the 1,110,000 eggs which he
received from the Fish Hawk on May 11 and 12 was bad, as at least one-third were
found dead on unpacking. The subsequent loss on these eggs was about one-eighth.
All the fry were planted in the Brandywine Creek, near Wilmington. July 21 a small
t!had was caught in Brandywine Creek, supposed to have been one of those planted in
Mav

J.lecm·d of shad operations by the l!ish Bawk an the Susqztehanrta and Delaware Rivers, during the Reason of 1886.
Number ofDate.

I

Fishery.

I

I

I
I
I Ti~~le~~ in
Males. Females. I.Eggs taken.

___ ____
,

Time

be~

hate · g.

Number
hatched.

Time deNumber
deposited. posited.

____

,

,

State of water.

Temperature of surface.

- -· - -

Max., Min. Max. Min.
,

---o·

May

1 1-~ . do

··_·············· ·····I

1
1
5
9
3
4
2
6
7
9
2
3
9
5
1
]0
8
3
3
4
16
3
6
7

1
1
8
6
3
4
2
6
8
9
3
3
9
5
1
12
10
3
3
4
10
3
6
7

2
8
5
1
9
10
13
15
4
14

2
8
5
1
9
10
13
15
4
14

..................

-

(*)
30,000
9.15 p.m . .. .. - ...... ..... ..........................
30,000
9.15p. m ...
.. .....
.... ......................
........................
1.50a. m ...
......................... .
150,000
180,000
3.00 a.m ... .................. ...................... ......................
128,000
8.15 p.m ... ....................... ......................... ......................
120,000
9.30p. m ...
....................... .........................
........................ ........................
72,000
2.00 a.m ...
262,500
8.00 p.m ... ................... ....... ............ .........................
400,000 11.20 p.m ...
...................... ...........................
330, ouo 11.30 p.m ...
........................ ............ .............
....................... .....................
82,500 10.00 p.m ...
.......................
127, 500 11.30 p.m ...
4.30 a.m ...
...... ........... ............... .. ...
280,000
160, 000
200,000 11.00 p.m ... May 10
160,000
35,000
40,000 11.00 p.m .. . May 10
35, 000
465,000
568, 000 ...................... May 9
465,000
480,000
588,000 ................. . ..... May 9
480, 000 .
5.30 p.m ... May 10
170, 000
195,000
170, 000
140,000
6.30 p.m . .. May 10
140,000
161,000
262,500
8.00 p.m ... May 10
220,000
230,000
9.00 p.m ... May 10·
578, 000
470,000
470,000
135, 000
157,500 11.00 p.m ... May 10
135, 000
166,000
166,000
208,000 11.00p. m ... May 10
320,000
330,000
397,500 1LU0p. m .. . May 10
500,000
7.00 a. m... May 10
400,000
400,000
65,000
7.30 p.m ... May 11
75, 000
65,000
480, 000
7.30 p. m... May 11
480,000
583,000
200, 000
200, 000
240,000 11.00 p.m ... May 11
40,000
40,000
. 45,000 11.00 p.m ... May 11
345,000
345,000
3.30 p. m... May 12
380,000
May 15
450, 000
450,000
630,000
7.00 p. m
400, 000
400, 000
7.30 p.m ... May 15
548,000
400,000
400,000
85fi, 000 Midnight . . . May 151
160, 000 I
160, 000
255, 000 10.00 p.m ... May 15
p, 042, 000 Midnight ... May 15
191,000 I
191, 000
~

-- ----

------------

....................... Clear ...•. ... ...•.

.................
........ ..........
.................

(t)

May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
May
.May
May
May
May
May

11
11
11
11
12
12
12
12
12
14
14
14
15
15
15
15
17
17
17
17
17
17

Temperaturein
cones.

.... do .......•.....
. .. do .............
.... do .............
Partly muddy ... .
.... do .............
.. .. do .............
. ... do .............
.... do .•...........
.. .. do ............
. .. . do ...... . ......
. ... do .............
. ... do .............

-~~gg~~:: ~ ~ ~~~~~ ~ ~

.... do ...... . ......
.... do .............
. .• do .............
.... do ............
.... do .............
. ... do .............
Partly muddy ....
.... do .............
.... do .............
. ... do .............
.... do ............
.... do ............
.... do .............
.... do .............
.... do .............
.... do .............
.... do .............
... do .............
.... do ............
... -do .............

*All fry were deposited in the Delaware River, except as otherwise indicated.
t The 2,192,500 eggs taken in the Chesapeake were transferred to Battery Station on May l.
tDelivered 660,000 eggs to Dr. E. G. Shortlidge on May 11.

67
"65
66
65
63
61
62
62
62
62
63
63
61
61
61
62
62
62
62
62
62
62
62
62
62
62
62
62
62
61
62

62
62
62
62

65
65
65
64
61
60
61
60
60
60
6l
61
60
59
59
61
61
61
61
61
61
61
61
61
62
62
62
62
62
61
61
61
61
61
61

0

64
65
65
65
65
65
65
63
63
63
63
64
63
61
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
61
62
62
62
62
62

0

64

63
64

64
64
64
64
63
63
63
63
62
63
61
61
61
61
61
61
61
61
61
61
61
62
62
62
62
62
60
60
60
60
60
60

~

~

t-t
t-t
t:j
~

1-1

z

c

~

1-3
~

t:j

q

z

1-1

~

t:j
tj
lf.l
~

~
~

t:j

lf.l

~

H

lf.l

~

0

0
~
~

1-1

lf.l
lf.l
H

0

~

....
()..!)
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Record of shad operati0'118 by the Fish Hawk on the Susquehanna and Delaware Rivers, during tke season of 1886-Continued.

t...:l
~

J::,!l

I
Date.

I
Fishery.

Number ofTime
Timeputin
began
cones.
hatching.
:Males. Females. Eggs taken.

Tempera-~

Number
hatched.

N=bor I Tune dedeposited. posited.

State of water.

tnre of surface.

Tempera·
tnre in
cones.

·I

1--1--1--1-0

Gloucester Point ..••...••.
Faunce's ..• . ..••..•. ---- ••
Gloucester Point ..•••..••.
Howell's Cove------ .••••.
Faunce's ...•...•••••.•••••
Woodbury ... , ------ ..••.
Bennett's ..•...•.......••.
Faunce's . ......•.•••..•••.
Howell's Cove .•...•...••.
Gillers . .. . . ......... . .....
Faunce's ......•.•......•.
Howell's Cove·-----·----B ennett's ....••..... : •..•.
Woodbury ...............
Faunce's . ......• . .•• . __ ...
Howell's Cove .....•....•.
Gloucester Point ......•••.
Howell's Cove .........••.
Woodbury ...•........••.
Faunce's . ........ . •• . .••.•
Gloucester Point ......•..
Howell's Cove------·----17 Faunce's . ......•........•.
17 Woodbury ....•..... .....
l8 Gloucester Point .........
18 Gillers ..... .. ....•...••••
18 Howell's Cove ......•..• _.
18 Faunce's .......•..•. . ...•.
18 Woodbury ..............•.
J9 Gloucester Point ..•...••.
19 Gillers . .......••.......••.
19 Howell's Cove .........••
19 , Faunce's . .......•••....••
19 l Woodbury .. . .....•..•.••.
20 Gloucester Point . .••.••••.
20 Gillers . . . ....•... - ...•.•
20 Howell's Cove-----------20 Fau:p.ce's .•........••..••.

I

4

12
1
20
12
3
22
7
7
3
13
4

7
1
6
6
2
3
1
6
2
9
7
5
4

1
22
7
1
6
4
36
8
2
2
1
21
6

4
12
1
20
12
3
22
7
7
3
13
4
7
1
6
6
2
3
1
6
2
9
7
5
4
1
22
7
1
6
4
36
8

,! I

210,000
1.00 a.m ... May 15
170,000
170,000
420,000 . 11.30 p.m ... May 15
335,000
335,000
37,000
4.00 p.m ... May 15
20,000
20, 000
1, 298,000 10.30 p.m ... May 16
1, 046,000
1, 046,000
457,500 11.00 p.m .. . May 16
367, 000
367,000
150,000
7.00 a.m . . . May 17
120,000
120,000
*884-, 000
7.00 a.m . ..
·--· - - -----· .. - . - -- - - - 309,000
7.30p. m . . . May 17
246,000
246,000
349, 000
7.30 p.m . .. May 17
280,000
280, 000
90,000
7.30 p.m . .. May 17
80,000
80, 000
510,000
9.00 p.m ... May 18
260,000
260,000
220,000
9.30 p.m .. . May 18
110,000
110 000
345,000
9.30p. m ... May 19
315,000
315,000
40,000
9.30 p.m .. . May 19
32,000
32,000
190,000
9.30 p.m ... May 19
190, 000
190,000
315,000
9.30p. m ... May 19
283, 000
283, 000
120,000
6.00 a.m ... May 20
96, 000
96, 000
165, 000
5.00 p.m ... May 20
140,000
140, 000
23,000
8.00 p.m .. . May 20
19, 001)
19,000
258,000
8.00 p.m... May 20
206,000
206,000
106,000
5.30 p.m . ..
.......... . .......... ---- -------(t)
330,000
7.30 p.m . . . May 22
265, 000
200,000
350,000
7.30 p.m . .. May 22
275,000
280,000
155, 000
8.00 p.m . . . May 22
120,000
118,000
242, 000
6.30 p.m ... May 22
200, 000
205, 000
60,000
7.00 p. ill .. . May 22
55,000
55, 000
1, 100,000
8.00 p.m ... May 22
880, 000
870,000
375,000
8.30 p.m ... May 22
300,000
310,000
46,000
8.30 p.m . .. May 22
37,000
38,000
246,000
8.30 p. m .. 1 May 2~
208, 000
205,000
164,000
8.30 p. ill ... May 23
150, 000
150,000
1, 815,000
8.301). m .. . May 23
] , 455, 000
1, 450,000
344,000
9.00 p.m ... May 23
280,000
290,000
67,000
8.30 p.m . .. May 23
57, 000
57, 000
79,000
8.30 p. ill . . May 24
70,000
70, 000
39,000
36, 000
8.30 p . m .. . May 24
36, 000
1, 025,000
1, 025,000
1, 140,000 1 9.30 p. ill. .. May 24
300, 000 10.00 p. m .. . May 24
275,000
275, 000
~

I

May 17
May 17
May 17
May 17
May 18
May 18
. .. ..........
May 18
May 18
May 18
May 20
May 20
May 21
May 22
May 22
May 21
May 22
May 24
May 24
Ma,y 24
May
May
May
May
May
May
Ma,y
May
May
May
May
May
May
May

24
24
24
24
24
24
24
24
25
25
25
25
25
26

t-t

t"'

Max. I :Min. I Max. I Min.
1886.
May 10
10
11
11
11
12
12
12
12
12
13
13
14
14
14
14
15
15
15
15
17
17

td

~

Muddy ..••. ·----.•.. do .............
... do .............
.••. do .............
..•. do .............
.... do .............
. ... do .............
.... do .............
.... do .............
. ... do .............
.... do .............
.... do ....... . .....
.... do .............
. ... do .............
.... do .............
.... do .............
.... do .............
.... do------------.... do .............
. ... do ....... . •....

.:M~d"ciY.:::::: ::::::

.... do .............
. .. . do .....••......
.. do .. . ..........
. ... do .............
.. .. do .............
... do .............
. ... do.--··----~--. ... do .............
... do .............
.... do .............
..•. do ....... . .....
. ... do---·--···---.... do ............

~:~ ;~ j::::~~ :::::::::::::

May 26 .••• do .............

62
62
61
61
61
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
59
60
60
60
60
60
64
64
64
64
64
61
6t
61
61

0

0

61
61
59
59
59
59
59
59
59
59
59

62
62
60
60
60
60
60
60
60
60
59
59
59
59
59
59
59
59
59
59
59

5()

58
58
58
58
58
58
58
58
58
58
58
58
59
59
59
59
59
60
60
60
60

GO

60
60
60
61
61
61
61
61
60
60
60

GO

60
60
60
60

GO
•
1

I

61
Gl /
Gl
Ql

0

60
60
59
59
59
59
59
59
51!
59
59
59
58
58
58
58
56

58
58
58
58
59
59
59
59
60
60
60
60
60
60
60
()0
GO
Gl

61
61
(11

t;:j

8

~

~

0

1-:rj

1-3

li1
t;:j

q

z

~

1-3

t;:j

t:J
l/l

1-3

~

1-3
t;:j

l/l

~

H

l/l

li1

Q

0
~
~
H

00
00
H

0

~

20 W oodbnry .••..•••••. ----.
21 Faunce's ..••.. -·---- ----- ·
21 Gloucester Point .. - . . ---.
21 Howell's Cove .•..•...•...
22 Gloucest~>r Point . . . . . . -.
22 Fanncc's . . .......... -----·
22 Howell's Cove ............
22 Gloucester Point .... . ... .
24 ...... do ...............••.
24 Howell's Cove . . . . . . .....
24 Faunce's . .. . ...•...•......
24 Gloucester Point ........ .
25 Faunce's .. .......... •. . . . .
25 Howell's Cove ....... . ....
26 .•.... do ....... . ..........
27 Faunce's .... . . ..... . .... .
27 Howell's Cove ... . ........
?8 Faunce's . ... .. ............
28 Howell's Cove ............
29 ..... . do ..•........... . ... .
29 Bennett's ................ .
Total ...... -----·--- .

3

3

20
22
9
6
29
5
16
4
4

4
5
28
1
2
5
2
1
38
23
7
20
22
9
6
29
5
16
4
4

720

726

4
5
28
1
2
5

..1

38
23

,7

-- - -

13i, 000
240,000
262,000
1,350,000
30, 000
70, O(lO
390,000
95, 000
3n, 000
1, 637, 000
1, 024,000
:J76, 000
632, 000
1, 110, 000
465,000 ·
301, 000
1, 111, 000
176,000
718, 000
133,000
115, 000 .
34,454,500

10.00 p. m. ..
7.00 p.m ...
8.30 p.m . ..
10.30p. m . ..
9.00 a. m . . .
4.00 p. m . ..
5.00 p.m .. .
8.00 p. m ...
9.00 a. m •..
9.30 p. m . ..
9.30 p.m .. .
10.30 p. m ...
9.30 p. m . .
10.00 p. m .. .
8.00 p.m . ..
7.30 p. m . .
7.30 p. m .. .
7.00 p.m . . .
8.30 p. m . .
4.30 p. m ...
5.30 p. m . . .

May
May
May
May
May
May
May
May

125,0
225,0
245,0
830,0
25,0
60,0
215,0
85,0

24 '

24
24
24
25
25
25
25

0
0
0
0
0
0
0
0

w ··-·1, OliO, 0

w

May 27

May
27
May 27
May
May
May
M ay
Mav
May
May
May
May

29
29
30
30
30
31
31
31
31

1

625,00
169, 00

~

125,000
225,000
24!), 000
830,000
25,000
60, 000
214,000
85,000
....................

:May
May
May
May
11fay
May
May
May

26
26
26
26
27
27
27
27

.... do
... . do
. . .. do
.... do
... . do
.... do
.... do
.... do

.............
. .. . .. . ......
.. .. .........
. ............
.............
............
.............
.............

---------· ....................................

} 1, 844, 000

May 30 .... do ........... }

742,00 } 1, 495, 000
325,00
252,00 0
918,00 0 I
160,00
(§)
610,00
90,00
90,0

June 2 .... do ......... . . }

4~8,

00

~

1

-

!

J

.......... . .....

l

.................. J

------

................ ...... ................. 23, 196,0 0 21, 018,000

*Four hundred aml thirty-four thousand died, and 450,000 eggs were delivered to Dr. Shortlidge on May 12.
rAil clied.
tLost overboard.
§On June 3, 1,94.0,000 fry were shipped to U.S. Fish Commission car No.2, and 180,000 fry were sent to Dr. Shortlidge.
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62
62
64
64
64
64
{18
68
68
68
66
66
64
65
6(>
65
65
65
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64
64
64
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67
67
67
67
65
65
64
65
65
65
65
65
65
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ti2
66
66
66
66
68
68
68
68
66
66
65
65
65
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~9.--CA.TCH

OF SHA.D IN THE HVDSON RIVER FOR

lSS~.

By E. G. BLACKFORD.

The statistics of the catch of shad in the Upper Hudson, which extends from Albany to Highland Falls (some 2 miles below West Point),.
were compiled by Mr. Matthew Kennedy, of Hudson, N. Y., and those
for the Lower Hudson, which extends from Peekskill to New York Bay,
were collected by Mr. Joseph H. Godwin, jr., of Kingsbridge, N. Y.
The above gentlemen took account of all shad caught in the Hudson
and sent to other than New York markets. In New York City Mr. W.
H. Faulhaber obtained statistics of all shad on the west side of the city,
while the figures for the east side, comprising Fulton Market and vicinity, were gathered by Mr. L. T. Herrmann. A summary of these
statistics is as follows :
Sold in the New York markets ................... -----·..................
Additional catch in the Upper Hudson ...................... ---- .... ---·
Additional catch in the Lower Hudson...................................

796,312
276,273
102, 25(}

Total . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 1, 17 4, 835

The average price of the catch for. the season was $15 per hundred,
making the total value of the catch at wholesale prices $176,225.25.
From information received from fishermen and shippers it seems that
the catch in the upper portion of the river shows a decrease of about
40 per cent as compared with the previous five years, and between
Albany and Barrytown the catch this year as compared with that of
five years ago is one-half less, and with ten years' sho\\"'S a decrease of
about two-thirds. Less fishing is done on this account, some grounds
being entirely abandoned, and others but partially fished. South of
Barrytown, however, there is an inerease in the number of nets and
fishermen, which makes it alJ the more difficult for the shad to reach
their natural spawning grounds.
The fishermen report the season also a poor one in the lower part of
the river, the principal reason given being the cold w~ather during the
early part of the season, when the best catches ~~re usually made. During the early run of the , fish, moreover, the nets were more or less
choked up with a weed or grass (called "oakum") from the bottom,
which occasioned great inconvenien{:e and prevented the taking of
many fish. More shad were taken by drift-nets and fykes in shallow
water and on the fiats than for several years before. This is perhaps
due to the fish leaving the cvld deep water and seeking for warmth in
the shallow waters.
BROOKLYN, N. Y., August 13, 1885.
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ON THE SHAD WORK OF THE STEAMER LOOKOUT
DITRING THE SEASON OF 1SS6.

By Mate JA.lliES A. SlliiTH, U. S. N.,

~ommanding.

[Abstract.]

The work in gathering, transferring, and hatching the spawn and
depositing the fry of shad, performed by the U. S. Fish Commission
steamer Lookout during the season of 1886, covered the time from April
27 to May 23, inclusive. The greater part of the eggs obtained came
from the Delaware River, but about one-third were gathered at the
northern end of Chesapeake Bay and its inflowing streams. Most of
the eggs w.ere transferred to Battery Sta,tion or to the Fish Hawk,
while some were hatched on board and deposited from the Lookout.
During the s~ason 3,000,000 fry were received from Battery Station and
deposited in the tributaries of the Upper Chesapeake.
The season's work began on April27 in the mouth of the Susquehanna
River, where the floats and gill-boats were visited, but no ripe spawn
was obtained. On the 29th received 500,000 shad fry from Battery
Station and deposited then~. in the mouth of North East River. From
the gill-boats in this vicinity obtained 520,000 eggs, which were transferred the next day to Battery Station. On the 30th left this station,
passed through the Chesapeake and Delaware Canal to the Delaware
River, communicated with some of the fishing-shores, and late at night
anchored oft' Gloucester City, N. J., a few miles below Philadelphia,
which was a convenient point from which to visit many of the most important shad fisheries in the river.
Ou May 3 went to Wilmington, Del., for the purpose of having some
repairs made, but returned to the spawn-taking work on the river during the afternoon. On the 5th the Fish Hawk arrived, and the Lookout · received orders to co-operate with her in gathering spawn, in
obedience to which, the work was carried on conjointly for several days.
On the 8th passed through the canal to Chesapeake Bay, and proceeded
to Battery Station.
On May 10 CommissionerS. F. Baird and Assistant Commissioner
T. B. Ferguson came on board at Havre de Grace, and were taken to
Battery Station. All the eggs obtained during the last few days were
transferred to the station, and several deposits were made on that and
subsequent days in the Susquehanna, North East, and Sassafras Rivers,
of fry received from the station. Many of the fishing-shores and gillers in this region were visited almost daily, but comparatively small
numbers of eggs were taken, as the shad were becoming scarce, and
these were duly transferred to the station. On the 15th proceeded to
Baltimore.
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On May 18 left Baltimore and returned to Battery Station, where the
gathering and transferring of spawn were resumed. On the 22d some
of the fisheries had cea~ed operations and most of the gillers on the
east side of the bay had Htopped fisbiug for the season, soltthe spawn.
takers from the Lookout were sent out to gather spawn in the immediate vicinity of the station and to attend the giller:5 above the station,
which resulted in getting 218,000 eggs on the 22d and 23d.
On May 23, as the fishing season was about ended, orders were received to discontinue the operations by the Lookout.
Appended will be found tables giving records of the shad operations
during the season and. of meteorological observations made in the vicinity of Havre de Grace and on the Delaware River during a portion
of the month of May. The total number of eggs procured by the crew
of the vessel was 4,561,000.
TABLE

I.-Record of shad operations conducted near Havre de Grace, Md., and on the
Delaware River, on the U. S. Fish Comm.ission steamer Lookout.
Transferred to-

~~~~
Date.

--~- Eggs ob· Whence obtained.
tained.

. Ji

Battery

Fish deposited.

Fii!h

Number.

Place.

*500,000

Mouth of NorthEast
River.

Station. Hawk .
.£.e 8
--- 1 ~1~----1-------1--- ----'---'- - - -1 - - - - - -- ~

1886.

Apr. 29
30
May 1
2
3
4
5
6
7

I

8

I

11

520,000

NorthEastRiver.

5

185,000

Delaware River •...............•.................

52ll,OOO ..••..•...

..

· ·4· · ·6· ··222; ooo · ·:0~~~~~~:6 iii~~~-:: :::::::::: :::::::::: :~ :::::::::
11
9
7
12

14
11
11
12

904,000 .••... do .............•............................
637,000 . ..... do ..............•...........................
500,000 .••.•. do ..................... 1,156,000 ..•........
672, ooo ...... do . . . . . . . . . . . . . . . . . . . . . 500, 000
150, 000 Opposite Billings-

port, Delaware
River.

I

8 .....•.. ··•······· ......••••.•......•• ·····•·•·· ...•••......•...•.•..
50,000 In
9

10 . • • . . • • • . • • • • • . • • . Gillers. . . . . . . . . . .
11

2

2

12
13

1
4

1
6

84,000

992, 000

North East River.

110,000

84,000 .••..••••. *1, 500,000

channel, oppo·
site Battery Sattion.
In channel, opposite Battery Station.
NorthEastRiver, be-

t~~:~ ~~aenjt~'.i
Bank.

25,000 .••••. do...........
222, 000 .•••.. do . . . . . . . . . . .

25,000 •••.•••••..•.•.•.•..
222, 000 .•••..•..• *1, 000, 000 Opposite

14
2
3
110,000 ..•.•• do .......... .
15 .••......•••....•
16
17
18
19
130,000 NorthEastRiver.
4
20
3
83, 000 .••... do . . . . . . . . . .
3
21
2
103, 000 .••••• do . . . . . . . . . .
4
3
22
115,000 •.•••• do...........
5
4
23

Total . 71i

99 4, 561, 000 ...•••.•••.•.•......

Point,
River.

110,000

130,000
83, 000
103, 000
115,000
~.

.•••.•..•....•.•...•.
. . . . . • . . . . .•.......
........•..••••••.••.
...................•.

433, 000 1, 656, 000

*Received from Batterv Station.

3, 310, 000

Ordinary
Sassafras
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H.-Record of temperature obsm·vations made at Havre de Gmce, Md., and on the
Delaware River, on the U. S. Fish Commission steamer Lookout, from May 1 to Jllay 10,

TABLE

188G.
Temperature of
air.

Temperature of
surface water.

I

Temperature of
bottom.

Condition of sky.

Date.
12 mid12 mid)
12 midSa. m. 4p. ru. night. Sa. m. 4p. m. night. Sa. m. 4 p.m. night.

Sa. m.

12 miu·
night.

4 P· m.
1

1886.
May 1~
2
3
4
5
6
7
8
9
10

0

0

0

50
55
70

56
72
80

66
66
70
67
64

60
65

0

52
53

0

54

60
61
62

56
59
59

64
75
62
78
80
58
60
64
59
58
75
70
78 .................

60
61
61
62
61
58
60

62
62

61
62
61
61
59
61

Wind, direction.

_D_a_t_e._
1886.
May 1*
2

3
4
5
6
7
8
9

10

0

0

58
57
62

~-~-l'·

64

63
63
63
62 .............

~

0

0

58
53

--......

58
60
60

60
60
61
61
61
58
60

60
62
63
63
63
63
62

sw.

RW.

NE.
E.
NE.
NW.
SE.

·1

Cloudy. ,

State of tiue.

Wind, intensity.

:J'i~~t B~m. _4_p_._m_._l_1m_2_m_g_~ -~-l--8-a_.m_.

NE.
NE.

sw.
ssw.
sw.

NW.
NE.
NE,
Calm.
Calm.

l._ln-21_·~-~-~--·-

- -1--4-p_._m_._ _

..

NE.
NE.
Calm.

I

58 Overcast Overcast Overc'st,.
59 Clear ... Clear .. Clear.
Do.
59 ... do ... Partly
Clonrly
Cloudy.
61 ... do ....
62 ... do .... ... do .. .. Overc'st
61 Cloudy. ... do . . .. Clear.
61 Clear ... Rain .... Rain.
59 Cloudy.
60 Clear ... g~~~~-: l c~~~Y·
.. ............... Cloudy. ... do .... ,

sw.

8
0
1

8
5
1
3

SE.

4

7

NE.
NE.

s.
s.

NE.
NW.
Calm.

I,........ ..

9

1
3

~

4

10

3

0

2

0

9 Flood .. . .. . Ebb .... .. Flood.
4 Ebb ........... do .... ..
Do.
2 ... do ........... do ..... .
Do.
Do.
2 ... do .......... . do ..... .
Do.
3 ... do ....... . ... do .... ..
1
Do.
~~ ·:: · ~~ ~ ::: : ::: ·Fl~~a·::~: Do.
Do.
do . ...... Ebb .... ..
Do.
0 ... do . .......... do .... ..
........ .. . do .... . ...... do .... ..

3, ...

* The bottom thermometer in use was No.

5264.

91.-CA.TCH OF SHAD IN CONNECTICUT FOR 1SS6.

By ROBERT B. CHALKER.

The statistics of the catch of shad for the year 1886 in the State of
Connecticut are as follows:
POUND FISHERIES.

From the mouth of the Connecticut River to New Haven Harbor:
15 traps in Saybrook·--~-- ..••.....••. ---- ••....•.•......•.•..
22 traps in Westbrook ......••.•..•••...•••......••••.•...•....
11 traps in Clinton ..........•...•• ---- ...••..•.•..............
10 traps in Madison .......................•...................
7 traps in Guilford .........•••..................•...•...•.•..
7 traps in Branford ........•.•••.........•.......•.....••.....
3 traps in East Haven ............ ------ ....•..••••..•...•.•..

23,200
34,300
12,400
5,100
1, 100
3,300
800

Total shore fisheries ...•.....•.....•••.....•......•••...••.... -..

80, 200
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RIVER FISHERIES.

Thames River ..• _•....•... _•.....••........ _•••.•••...••••.... _...
Connecticut River and tributaries:
· Hauling-seines... • . . • • . . . . . . . . . . . . . . . • • . . • . . . . • • . • . • . . 12, 000
Gill-nets:
33 from Saybrook Bar to Essex Reach ..•. ----...... 21,500
5 at Essex Reach. . • . • • . . . . . . . • . . . . • . . . • . . . . . . . . . .
2, 500
5 at Brockway's Reach ...•....• ---...............
2,.700
12 at Chester Reach . . . . . . . . . . . . . . . . • • . . • . . . . .. . . . .
7, 800

45

46,500

Quinepiac River, 7 hauling-seines .•....•••• ---- .••.....•...........
Housatonic River:
12 hauling-seines. . • . . . . . . . . . . . . • . • . . • • . • • • • . • • • • . . . . . 16, 800
52 gill-nets............................................
8, 000
I

3,00()

24,800

Total river fisheries ••••••.......................... ·----·.......

74,345

Total catch of shad in the State ........ .,.......••.•.. _.... . . . • • . . 154,545

The fishermen have no theory regarding the remarkable decrease in
the catch of shad this year,* as the weather and the condition of the
water ~Were what have always been considered favorable. The shad
did not appear upon the coast in schools as usual, hut the daily catch
was very uniform, and the :fish were large and good; those weighing
7 pounds were frequently taken. It is a remarkable fact that no alewives were seen in the Thames either before or during the season. The
:first shad was caug-ht in the Connecticut River, at Essex Reach, on April
2; the next was caught in a gill-net, weight 5 pounds; and the first
caught by the shore :fishermen was in a pound 8 miles west of the mouth
of the river, on April16. There were none caught in the pounds directly at the mouth of the Connecticut till April 24. The contract
price for the season was 15 cents per shad, delivered at the packing
places. The average price of those sold by commission dealers was 25
cents.
As heretofore, the river fishermen speak of the dead shad and other
fish seen :floating on the water. It is their opinion that it is caused by
the pollution of the streams.
SAYBROOK, CONN., August 20,1886.
fl An editorial in the Hartford Times of June 22, 1886, says: The reasons given for
the decrease are many and varied; but upon one fact all fishermen agree, that since
the building of the n6w jetties at Saybrook Point, very few shad have entered the
Connecticut River.
The Connect-icut fish commissioners in their annual report for 1886 say: "It is difficult to account for these facts on any other theory than that the number of sl1ad is
gradually decreasing in consequence of the increased demand for them and the constantly improving methods of capturing them. In other words, it is simply a question whether the natural propagation of the shad, combined with the operations
of the commissioners along the coast in artificial hatching, shall prove sufficient to
supply the demand of a constantly increasing population."
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9~.-.NOTES

.ON THE RED-SNAPPER
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FISHER~.

By J. W. COLLINS.

The following notes relative to the past and present of the red-snap~
per fishery on the coast of Florida are based on information gathered
from Capt. Silas B. Latham, of Noank, Conn., who was one of the
pioneers in this industry, and who still engages in it during the winter
season.
Fishing for red snappers on the west coast of Florida probably began
some fifteen to twenty years previous to the civil war. Capt. James
Keeny, a Connecticut fishermen, who used to go to the Gulf each winter
in the smack Mississippi, beginning these trips nearly thirty years before
the war, often told the following story of the beginning of the redsnapper fishery:
'
''On one occasion when I was on my way to New Orleans with a cargo
of beach fish (pompano, sheepshead, red-fish, &c.), I got becaliLed when
several miles off shore. We had just finished eating, and the cook came
on deck and threw over some refuse from the table. The vessel lay
motionless, and very soon many strange looking red fish were seen in
the water alongside, eagerly feeding on the material the cook had thrown
overboard. We quickly baited some lines and threw them out, and the
:fish bit as fast as we could haul them in. Nearly two hundred snappers were caught, which we took to New Orleans, where they sold like
hot cakes."
The fishermen knew nothing of the off-shore grounds of the Gulf at
that titp.e, according to Captain Latham, who says that Uaptain. Keeny
and his crew did not even know that they were on soundings-that is,
in less than 100 fathoms, where they caught the first red snappers.
This lack of knowledge of the soundings in the Gulf delayed the discovery of the red-snapper banks, even after this accidental capture by
Uaptain Keeny. But when they were ultimately found, the snapper
met with a fair demand iu the Southeru markets.
At the start all fish of this species were taken only on welled ves·
sels. If tile 8macks ran to New Orleans, the snappers were kept alive
until the \essels entered the Mississippi. A few, hours later, with the
assistance of a tug, they would arrive at the city.
Captain Latham says that he was the first to use ice in the Gulf fishery for the purpose of preserving fresh fish on board a vessel. In the
spring of 1868 he purchased s ·tons of ice to use on beach fish caught
at Tampa Bay. He paid $25 per ton for the ice. He iced his cargo of
fish, including a considerable number of red snappers which he caught
on his way from Tampa to Mobile. For this innovation, he was called
the " crazy Yankee."
For several years past, Captain Latham. has fished on the east side of
Florida, landing his .catch chiefly at Savannah for shipment to New·
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York. Be generally fishes for red snappers from off Cape Canaveral
.s outhwardly to Indian River, in 12 to 15 fathoms of water. Comparatively few snappers are caught north of Cape Canaveral, the grounds
north of the cape being of little value in winter except for the capture
.of blackfish and various other species, most of which are not commer.
cially valuable.
The fishing-grounds on the Atlantic side difl'er materially from those
{)n the west side of Florida. While the favorite localities for red-snapper fishing in the Gulf are generally depressions of the sea bottom, commonly called "gullies" by the fishermen, on the east coast the snapper
is found most abundant on narrow coral ridges, which usually run parallel with the coast line, and are elevated 2 or 3 feet· above the bottom
immediately surrounding them. Some of these ridges are not more than
100 feet wide, while others may be 300 feet wide or more.
The methods of fishing differ somewhat from those commonly employed in the Gulf. On the Atlantic side it is seldom that a vessel anch-ors, the common practice being to fish "at a drift." Occasionally a
''bunch of fish" is struck late in the day, and then it is usually the best
plan to anchor and hold on until next morning, when fishing can be resumed, for it seldom happens that red snappers bite so well at night as
they do by daylight.
~
Red snappers are not nearly so abundant on the east coast as they
are on the west coast of Florida, but they average larger in size. A
vessel carrying a crP-w of seven men will make a trip in about two
weeks, and an average fare will be about 6,000 pounds. •
The Connecticut vessels fishing on the east coast generally carry from
home several barrels of salt menhaden for a reserve supp1y of bait.
The greater part ofthe bait, however, is obtained on the fishing-grounds,
refuse fish being used for this purpose, among which sharks are highly
esteemed. Sometimes bait is obtained from the fish-traps along the
-coast.
The food of the snapper is various. Captain Latham says he ha's often
.caught snappers off the Saint John's River, Florida, which, after being
taken on deck, disgorged small mackerel of "spike" size, which he
thought were of the common species (Scomber scombrus).
The New York and Connecticut vessels generally ship their fish
through to New York, where their agents dispose of the catch. The
price received for the fish is governed by the supply and demand, and
is influenced to a lesser extent by the size of the fish, a small red snapper being relatively much more valuable than a large one.
GLOUCESTER, MAss., November 10, 1886.
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93.-VATCH OF SHAD IN THE DEI,AWABE RIVER FOR

lSS~.

By P. F. JANN.

The statistics of the catch of shad in the Delaware River during the
season of 1885 are as follows :
Shad catch of 1885.
Caught in gill-nets and sent to Philadelphia . . . • . . • • • • . • • • . . • • • • • 502, 786·
Caught in seines and sent to Philadelphia ......... ---- ...•...... 242,710
--Sold at Chester, Marcus Hook, and Wilmington...... . • • • • . . . . . . . 200, 000
Sold at Penn's Grove, N. J...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . 55, 000
Sold at Pennsville, N.J......................................... 15,000
Sold at Trenton, Beverly, Billingsport, Burlington, &c. . • • • • . . . . . 75, 000
Shipped from Stow Creek to New York City..............................

745,496

345,000
50,000

Total . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 140, 496·

Shad were received at Philadelphia. frGm April9 to June 10. The·
largest number on any one day was on April29, when 71,008 shad were
brought to the Philadelphia markets. The average price during the·
season was about $22.50 per hundred. The total catch of 1,140,496 is.
the largest that has been known on the Delaware for several years ..
J?HIL.ADELPfM:A, P .A., June 24, 1885.

94.-UAT(JH OF SHAD IN THE DELAWARE KIVE.R FOR

1SS6~

By P. F. JANN.

The statistics of the catch of shad in the Delaware River during the
season of 1886 are as follows:
Shad catch of 1886.
Caught in gill-nets and sent to Philadelphia ...••..•••••••••.•••••• 347,494
Caught in seines and sent to Philadelphia •••••••••••.•••••..••••.• 191,523
- - - - 539, 017
Sold at Chester, Pa . . . . . . . . . . . • . . • . • . . . • • . . • • • . • • • • • • • • • • . • • • • • • • • 120, 000
Sold at Marcus Hook, Pa...... . . . . . • • • • . • • • • • • • • • • . •• • • • • • • • . . • . • 50, 000
Sold at Wilmington, Del . . • . • . . . . • . . • . . . . . . • • . . . • • • . . • • • • • • • . • • • • • 70, 000
Sold at Penn's Grove, N. J...... . . . • • . . . . • . . . • . • . • • • • • . • • • • • . . • • • . . 30, 000
Sold at Pennsville, N. J . . . . . . . . . . . . . . . • . • • . • • • • • • . • • • • • . • • • • . • • • • . 10, 000
Sold at Trenton, Beverly, Billingsport, Burlington, &c. • • • • • • . • • • . . 25, 000
- - 305,000
~hjpped from Stow Creek to New York....................................
30, oooTotal ................................................................ 874,017
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The catch for the Delaware in 1886 shows a considerable falling off,
while the southern catch and that in the Hudson River show an increase. The gains in the different sections depend much upon the
weather. Elizabeth City, N. C., and vicinity, had an exceedingly good
catch, while considerable amounts were taken in South Carolina and
Florida.
·
I
PHILADELPHIA, PA., Ju ly 29, 1886.

9ii.-DISTRIB1JTION OF SHAD FRY DlJRING 1SS6.

By M. McDONALD.

The total distribution of shad fry for the season of 1886 amounts to
over 90,000,000. As the entire number of shad taken for market is
something less than 6,000,000, it will be seen that for every shad taken
from the waters this season for market, there have been artificially
hatched and returned to the waters fifteen young shad. Assuming
that the entire cost of production and distribution has been $20,000
(and it will not exceed this), the young fish have been produced and distributed over the entire United States at a rate of about $215 for a million, or about forty-six fry for a cent.
Another interesting fact to note is that for the entire time up to and
including 1882 there were produced 200,000,000 young shad; while for
1886 alone the total was over 90,000,000. This indicates that we are
·C ertainly getting to a point where the work may be regarded as profitable from a commercial standpoint.
The following is a summary of the shad distributed during the season
of 1886, arranged by river basins:
2,534,000
Tributaries of Narragansett Bay .••••...•••••.•.••. ·······---~- ••••••••
Tributaries of Long Island Sound .•.•...•••••.••••••.••••.••••••••.•••
749,000
·H udson River ...•....•••..•••••.•• _••••••.•••...••.•••••.•• _•.•• _••••.
2,312,000
Delaware River .••••..••••..•• _••.•••••••..•••••••••••••••••.••••.•••. 21,618,000
·Tributaries of Chesapeake Bay ....................................... . 52,560,000
Tributaries of Albemarle Sound ...................................... .
1,990,000
Streams draining into the Atlantic south of Albemarle Sound ........ ..
4,183,000
Mississippi River and minor tributaries of Gulf of Mexico ............. ..
4, 758,000
Colorado River, Gulf of California ................................... ..
850,000
,Columbia River Basin ...••..............••••..•••••.•••••.•••••.•••••.
850,000
Total ..•••...•••.•••••..•••... -~---~ : ••••••••••••••••••••••••••.
WASHINGTON,

D. C., July 21, 1886.

92,404,000
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96.-DESlJRIPTION OF lJARP PONDS AND WATER GATE.

By .JULIUS GROSS.

•

CARP PoNDs.-Pond No.1 is a spawning pond, 150 by 175 feet. This
slopes from 1 inch to 8 feet in depth, and is supplied with spring water,
whicll is brought about 1,200 feet i~ tile pipes.
Pond No.2 is a little hatching pond, 40 by 50 feet, which slopes from
1 inch to 3 feet in depth, and receives its water from No. 1, while its
·outflow empties into No. 3.
Pon~ No. 3 is a raising or stock pond, 200 by 300 feet, sloping from
6 inches to 8 feet, and supplied with water from a creek.

!N''l~- -~(}d'~ 300~ _

;I.Jepf/o/'r01fi,o~.s117J't'!t!J to.IJ. ~

I have found that the best way of transferring the eggs from No.1 to
No. 2 is by putting live cedar brush into the spawning pond, and after
the eggs are deposited they can easily be removed to the hatching pond.
When the ponds are to be drained, all three emptJ· into a creek which
flows near by, and is several feet lower than the ponds. When No.1 is
drained to take out the young fish, the old ones are put into No.2, where
they reJilain until all necessary repairs have been made. No. 1 is then
filled to half its depth with back-water from No. 3, a fine strainer being
kept in the inflow to prevent intruders from coming in with the backwater, while the spring fills the remainder of the pond. The spawning
fish are then replaced in No. 1.
W .A.'l'ER GATE.-At the outflow of a carp pond there is apt to be some
trouble, caused by leakage or by muskrats or crawfisll making holes in the
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dike. This may usually be avoided by constructing the outflow in the·
following way : In the middle of the dike, where the outflow goesthrough, a partition wall should be built of good oak plank, as shown
in the sketch.
A is a bo~ of 2-inch oak plank, about 8 or 10 inches square, and long
enough to pass underneath the dike. B is the overflow.
C is the opening for draining the pond, while D is a board acting as
a lever to open and close C. This lever must work very easily.
Eisa screw-bolt fastened below.
F is a little board ~~inch thick, sufficient to cover the opening C.
G is another screw-bolt similar to E. When the lever is in perpendicular position, the bolt is put through and the nut. screwed on, making
the opening C water-tight.
COLUMBIA, ILL., October 18, 1886.

9'r.-AMERIUAN FISH IN NEW ZEALAND.*

The authorities of" New Zealand have sent to America for the ova of
the landlocked salmon, the rainbow or California trout, the whitefish,
and a fresh stock of the brook trout. The rainbow trout (Salmo irideus)
will probably be an exceedingly valuable addition to the salmonoids in
the waters of New Zealand, as it endures a high temperature, is not destructive to its own kind, is a splendid food-fish, and affords good sport.
During 1880 and 1881 about 770 of the .American brook trout (Salvelinus fontinalis) were distributed among three of the rivers of New
Zealand. No result has yet been reported from these; but the adult
fish in the care of the Acclimatization Society have done remarkably
well and produced a large quantity of ova, which, in spite of several
mishaps, has resulted in about 2,500 fry being placed in a race. It is.
intended to keep the most of these fry until they are yearlings, and
thus replenish the stock of parent fish.
A number of the American catfish (Amiurus catus) were originally
imported into Auckland from America in 1879; and they are now abundant in St. John's Lake and other waters. During last year Captain
Fairchild brought a few to Dr. Hector, who liberated 30 in Mr. Percy's.
pond at Petone. They are said to be a harmless fish, of fair edible
qualities, grolV"ing to a large size in waters unsuitable for Salmonidce, and
easy of capture.
Since 1875 nearly 10,000 fry of the California salmon (Salmo quinnat)
have been distributed to such localities about the islands as · seemed
most suitable for the acclimatization and growth of this species.
Large shipments of the Atlantic salmon (Salmo salar) have been obtained from England, especially from the Tweed; and since the last
annual meeting 19,400 fry have been hatched and liberated.
""Extracted from the annual report of the Wellington and Wairarapa,Acclimatization Society, September, 1886.
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Nov. 24, 1886.

Washington, D. ().

9S.-NOTES U.PON FISH AND THE FISHERIES,

·[Extracted from the official correspondence and compiled by the editor.]

STATISTICS OF THE SEA FISHERIES OF FR.A.NCE.*-The following
tables give a recapitulation for two years of the sea fisheries of France
proper and of the Fren9h colony of Algeria :
TABLE

I.-Quantity and value of the sea jishm·ies of France in 1883 and 1884.
Value in 1884 compared with 1883.

1884.

188[!.

Kind.

Cod ................. pounds ..

i,=i~~~~~ei:~~:: :::::::: ::~~::::

Sardines ............ number ..
Anchovies .......... pounrls ..
Other iish .............. do ....
Oyo;ters ............. number ..
Mussels ............. bushels ..
Other shell-fish ......... do ....
Lobsters, &c ........ number ..
Shrimps ............. pounds ..
Marine fertilizers .... cu. feet ..

Quantity.

Value.

Quantity.

Value.

75,834,358
81,248,705
14, 624, 102
1, 148,375, 978
4, 918,075
116,875,465
157, 666, 246
1, 637, 526
825,890
1, 712,885
2, 902,094
86,722,155

$3,485, 176
2, 547, 034
706,325
3, 894,137
177,553
6, 914,475
437,450
513, 058
219,622
434,009
284,995
1, 080,962

80,510,764
101, 352, 473
21, 162,427
411, 819, 005
11,460,503
115,456, 692
119, 277, 795
1, 361,966
1, 040, 529
1, 927, 229
3, 466, 623
88,174,261

$2,643,332
1, 720,844
712, 487
1, 702,949
201,354
7, 043, 843
336, 772
356,549
246, 184
528, 184
365,080
1, 118, 919

---- ----

Total ................... ........................ 20,694,796 ...................... 16, 976, 497

TABLE

Increase. Decrease.
$841,844
826,190
$6,162
2, 191,188
23, 801
129,368
100,678
156,509

26,562
94,175
80,085
37,957

...................
..................
...................
..................

----3, 718,299
--·-------

!I.-Quantity and value of the sea fisheries of Algm·ia in 1883 and 1884.

1883.

Value in 1884 compared with 1883.

1884.

Kind.
Quantity.
MackereL ........... pounds ..
Sardiues ......... --.number ..
Anchovies ........... pounds ..
Other fish .............. do ....
Lobsters, &c ........ number ..
Allaches ................ do ....
Othel' shell-fish ..... bushels ..
Shrimps ............. pounds ..
Bonitos ................ do ..•.
Tunnies ................ do ....
Coral ................... do ....
Mussels ............. bushels ..
Oysters ............. number ..

790,411
] ll1, 623, 227
820,451
6, 105,807
27,542
29,011,126
161
46,429
38,902
7, 716
29,087
243
190,450

Total ............................... ..

Value.

Quantity.

Value.

$42,009
847, 148
141,030 110, 138, 331
688,031
42,491
329,317
7, 027,057
10,739
34,510
62,440 30,639,640
199
207
95,968
4, 053
232, 136
2, 864
540
112, 179
102,049
11,823
753
125
560
238,020

$67,753
134. 508
3'( 455
356,442
12,890
43,874
383
8, 276
14,924
7, 724
42,437
505
739

739,044 .......... ..

Increase. Decrease.
$25,744
$6,522
8, 036

27,125
2,151

...................

184
4, 223
12,060
7,184

............ --- ..

179

....................

724,910 .••. •••••·

14,134

18,566

59,612
248

*For an article on this subject, see F. C. Bulletin for 1886, p. 219.

Bull.

u. ·s. F. c., 86-20

...............
..............
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EXPORTS OF FISHERY PRODUCTS Fl{OM NORWAY.-The total value
of the exportation of fishery products from Norway, calculated at
the wholesaJe prices paid at the ports of expc rtation, and hence inclusive of the Norwegian profit, was, from 1866 to 1884, annually
about 42,000~000' crowns [$11,256,000]. Norway therefore receives
every year about the same sum for fish which Germany pays annually
for fish imported from abroad. The lowest sum, 29,000,000 crowns
[$7,772,000], realized f~om the exportation of fish was in 1868, and the
largest, 50,000,000 crowns [$13,400,000], was in 1881. From the year
1870 exportation has gradually increased. Of the · total value of fish
exported, 27,500,000 crowns [$7,370,000], or 05 per cent, were received
for the products of the cod fisheries, namely, aklip-fish," ''stock-fish,"
cod·liver oil, roe, fish-flour, guano, &c.; while the products of the herring
fisheries (salt and smoked herring and anchovies) represented 32 per
cent, or 13,250,000 crowns [$3,551,000]; and other fish 3 per cent, or
1,340,000 crowns [$359,120], a~ follows: 434,000 crowns [$116,312] for
fresh salmon, 501,000 crowns [$134,268] for fresh mackerel, and 405,000
crowns [$108,540] for lobsters.· The increase in the exportation of salmon and mackerel has been very considerable since 1876, principally
owing to better methods ofpreserving these fish.
The principal ports of exportation are Bergen ("stock-fish," cod-liver
oil, roe, and salt herring), Ohristiansund ("klip-fish" and fish-guano),
Christiausand and Farsund (salmon, mackerel, and lobsters), Bod in
N orthlund and Vadsoe in Fin mark (fish -guano).
The following are the principal countries to which Norway exports
fish: "Klip-fish" to Spain; "stock-fish" to Italy, Austria, Sweden, and
Helland; salt herring to Germany and Sweden; mackerel, salmon, and
lob~ters to Great Britain; cod-liver oil to Germany and Holland; roe
to France; and fish-guano to Great Britain and Germany.
LOBSTERS AND OYSTERS IN NORWAY.-The lobster fisheries are also
principally carrieu on in the Skager Rack and the North Sea. North
of Cape Stat very few are caught, aud none at all in the Polar Sea.
They are caught in fish-pots. From 1879 to 1884 the average annual
yield was 1,175,000 lobsters, valued at 401,000 crowns [$107,468]. The
greater portion is shipped to England.
The N orwegiau oyster fisneries, carried on principa1ly in the Skager
;Rack, are inconsiderable, and yield annually about 240 'hectoliters [679 ·
bushels], valued at 6,900 crowns [$1,849.20].
Con FISHERIES A'l' SAINT PIERRE.-Reports from the Fr,ench colony
of ~aint Pierre and l\fiq uelon show that the cod fishermen there haxre been
very successful it.~ the amount of their catch. Five hundred boats have
been engaged by them in transporting their fish; and 13,000 quintals
of cod had been taken to Halifax np to September 15. The price was
less than $2 per quintal, a figure that is nnprecedentedly low. [From
the French 11loniteur de la P.iscion~tu,rc~ ~c., 2d year, No. 20. ;Paris, Se~)
item her 18, 1886.]
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THE ROOSEN PROCESS OF PRESEl~VING FISH.*-ln dispatch .No. 79
to the State Department, from the United States consulate at Leith
~Edinburgh), Scotland, August 10, 1886, Consul Oscar Malmros spoke
of obtaining an equipment for preserving fish by the" Roosen" process,
which was to be shipped to the Smithsonian Institution, and inclosed
an article fi·om the Fish Trades Gazette, of London, July 31, 1886, from
which the following extract is made:
The Roosen process is now pretty well known in England, and it
is generally accepted as being by far the most successful attempt to
keep fish not only fresh, but also sweet, wholesome, and attracti,re for
long periods. The process, it may be added, is not confined to fish, but
has been applied with equal success to meat, game, fruit, &c. Experiments have been carried out in Scotland, and public demonstrations of
tbe value of the process made in Edinburgh and Glasgow, where its
merits have been recognized by the very highest authorities on the
subjects of fishing and the fish trade. Messrs. Dufresne ~ Liidm,s,
the agents of Mr. Aug·ust R. Roosen, of Hamburg, the inventor of the
process, lately decided that it would be well to make the process better
known in London, and accordingls invited a number of representative
guests to witness the opening of seYeral casks of fish preserved by the
lloosen process, and to taste the same when cooked. There was an
excellent response to the invitation, the guests including many famous
aut.borities in science ancl in medicine, as well as others holding importaut governmental positions or being connected with oommerce, not
only in England, but also in the colonies and Indian Empire. Two
casl{s, which had been closed for seventeen days, were opened before
this company, and the fish when taken out were found to be perfectly
sweet and fresh, bright looking, and as attractive as the day they were
caught. On being eaten they were pronounced excellent, and the adYautages of the process were highly commended.
It may be as wen to give a brief description of the principles of the
now famous Roosen process. For many years the value of boracic
acid has been recognized as a preservative agent, but it has been left
for a German scientist to discover how properly to apply it and rid it
of all obnoxious properties or effects. This end is accomplished in the
following manner: A strong cask of iron with an adjustable Jid is
provided, something like the well-known cans used for conveying milk,
but considerably larger. In this galvanize~-iron barrel are placed a
certain proportion of water ancl a quantity of boracic and tartaric acid.
Tbe latter chemical has the effect of removing the slightest taste of the
boracic acid, which, by the way, is perfectly harmless and even healthgiYing. The fresh fish are then placed in the liquid, as many as tlie
cask will conveniently hold. The lid, which is fitted with a large indiarubber ring, so as to make it perfectly air and water tight, is now ad, "Por previous articles on this subject1 see }<'ish Commission Bulletin for 1886, pp.

65 3)nd ~09,

'
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justed and secured. A small portable force-pump is next fixed to a hole
in the lid, and the water is pumped into the cask, expelling all air,
which escapes at a,notber little bole in the lid. As soon as the cask is
completely full and the air expelled the water begins to fi.ow through
the latter aperture. An air-tight cap is then screwed tightly·on this
hole to prevent any further escape. Then the pump is once more set
to work forcing in water, until a gauge affixed to the pump shows a
pressure of 90 pounds to the square inch. By an ingenious contrivance
the second hole in the lid is now hermetically closed, and the forcepump removed. The e:fl'ect of the enormous pressure on the water is
to drive the chemical right into the veins and tissues of the fish, and so
prevent organic change in any part. So well is this done that the fish
will keep for any length of time, and may be sent with perfect safety
to any part of the world.
A W.A.YOF EXTERMINATING FTSHINFINLAND.*:-Nearthe place where
the Lappo River flows out of l.;ake Kuortane its water is compressed between two rocky mountain sides, and forms a little fall. In midsummer when the fish, especially the salmon which were strong enough,
have reached a dike which blocks up nearly the entire river, and have
gathered near the fall, a dam is constructed in the pass, with a small
opening which can be closed with a gate. A little lower and in calmer
water an obstruction is placed across the river, also with an opening
closed by a large net. The gate in the dike is now closed, the water
falls, and wiih it some of the fish go into the net. The remaining fish
are driven into it by pushing and chasing them, or are caught with
hand-nets, or killed with an sorts of weapons. When all the water has
run out, the net is taken up and the upper gate is opened, whereby
a number of fish are enticed to the returning water within the obstruction. The same process is repeated several times within a few days.
In consequence the water in the riYer several miles below begins to
fall, and the few salmon which still ascend the river gather in the holes,
whence they either are taken alive or are clubbed to death. Men,
women, and children engage in this work of destruction. The same
scenes are repeated every year during midsummer, just about the time
when the bream bas deposited its spawn. No one thinks of what is to
become of this spawn, which thus for two days lies dry, exposed to the
sun and air, nor of all the young fish which are thus destroyed. The
fishermen meanwhile very naively express their surprise at the fact that
the fisheries have decreased from year to year, so that this year not a
single salmon was caught. [From Sporten, Helsingfors, Russia, September 15, 1886.]
SP.AWNING. OF FISH IN CONFINEMENT.-Sea-trout have been artificially spawned with great success at the South Kensington aquariuma
even from fish that had been kept in captivity for three years and had
never visited the sea. The different species of the Salriwnidm living in

*" Oc1csa ett ;fiske I" 'l'ranslated from the Swedish by HERMAN

JACO!$SON,
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the tank are found to pair quite readily with one another. Fish in captivity yield their ova much later than they do when in a wild state, but
of every thirty subjected to artificial existence, only one is, on the
average, found to be barren. [From the Popular Science Monthly, New
York, November, 1886, p. 143.]
SALMON IN SCOTLAND AND SHIPMENTS 1.'0 NEW ZE.A.L.A.ND.-Mr.
John Anderson, writing to Prof. S. F. Baird from Denham Green, Edinburgh, Scotland, on July 30 and September 6, 1886, speaks of the taking of salmon eggs in Scotland and of shipments to New Zealand, substantially as follows :
For many years we in Scotland have been taking our salmon ova, as.
I think, too late. There are five runs of salmon to each river during
the year-coming in March, May, July, October, and December-and for·
forty years all the eggs have been taken in December. Now, it is im~
possible that ova taken from a salmon in December should ever turn
out early fry or salmon. It is not reasonable to look for early fry, if
we hatch eggs only from late fish. I have also ad vised a change of
breed from one river to another; and have suggested means for preserving a greater percentage of the spawn and fry than is done under
the present natural or even artificial conditions.
I have just heard from New Zealand, that the 29,000 salmon smolts,
9 to 11 inches long, raised from what Mr. Farr took out last year from
the river Tweed, were planted in the Southland River in June, 1886,
and are doing well. The salmon eggs ·sent out by Sir James G. 1\-Iaitland, which were taken from large salmon in Deeember, 1885, were so
paralyzed with cold (I suppose) that when the shells broke the fry
could not stretch themselves out, but continued in a circular state for
some time and then died. It is thought that the cold on the voyage
was too severe; while perhaps the eggs were not far enough advanced
on being shipped, or were taken from too late fish.
CoDFISH ON 1.'HE Nou.1'H PACIFIC Uo.A.ST IN 1886.*-The last of this
season's codfish fleet arrived on October 11. This was the schooner
Cza~, which has made three trips this season, as she also did last year.
Though not the first vessel off this year, she was the first to return from
the fishing-grounds, because her owners have established a fishing-station at Pirate Cove, at one of the Shumagin Islands. There are small
vessels engaged in fishing off the islands all through the season, and
the Czar is used simply for transporting the fish from the islands to·
San Francisco. Lynde & Hough, who have long been in this trade,.
have also this year established a fishing-station at the islands, the rna-·
terials for which were sent up by the Arago last January. As a result,.
one of their vessels, the Dashing .W ave, made two trips this season.
There were eleven vessels employed in the trade this year, against
twelve last year; but there were fourteen cargoes received in each year ..
The Shumagin Islands are 2,500 miles northwest of San ~.,rancisco; the:
*For statistics for 1885, see :Fish Commission Bulletin for 1886, p. 89.

310

BULLETIN OF THE UNITED STATES FISH COMMISSION.

Bebriug Sea is about 3,500 miles, and the Okhotsk Sea is about 4,000
miles distant. Some details of the business this year will be found in
the annexed table:
Trips of the No1·th Pacific codfish fleet of 1886.
Name of vessel.

Class.

Constitution . .. • .. . .. . . . .. .. • . .Barken tine .••..
Fremont
.. .. ..... . ............... do ........ .
Jane A. Falkenburg ................ do .... .. .. .
San Luis ... . ........................ do ........ .
Helen W. Almy . ............•. Bark .......... .
Arago ..... .. ................. Schooner ...... .
Czar(threetrips) .... . ... . .... . ..... do ........ .
Da:shing Wave (two trips) .......... do ....... ..
l!~rancis Alice . .. . . . .... . ............ do ..•......
Isabel . .. . ......................... do ....... ..
John Hancocl~ ................. . ..... do ... " .... .
Total .................................... .

No. of
crew.
35
35
35
35
35
15
15
16
18
18
16

Destination.
Okhotsk Sea ........ ..

Days on
passage.

No. of
fish.

•••••• do .............. .

150
164
137
151
155
256
155
162
103
130
115

85,000
140, POO
100, 000
102, 000
170, uOU
60, uOO
265,000
108, 000
69, 000
92, 000
41, 000

!:l73 ....................... .

1, 678

1, 232, 000

...... do .............. .
...... do ............. .. .
...... do ..... . ........ .

Behring Sea .......... .
Shumagin Islands . .. .

. ..... do . ..... . ....... .
. ..... do ........... ..

BehringSea .......... .
Shumagin Islands ... .

Tbe catch the past season was taken from the following localities:
Shumagin Islands ...................................................... .
Behring Sea ...............•..•••.....•...••....••.•..••••.•••...........
Okhotsk Sea ........•••..•.•...•.•...•••••..••...••..••.....••..........

566,000
239,000
427,000

Total ......••.•..••.•••. _•.•••••..•••.•.•..••..••...•.••. _...•• _. _ 1, 232, 000

The fourteen cargoes were consigned to the following parties in Sa.n
Francisco:

Lynde & Rongh . ... .. . . ......................................................... .
McCollam Fisl.Jing and Trading Company ....................................... .
N. Bichard .... .. ............................................................... .
A. Anderson & Co .............................................................. ..
Total ..................................................................... ..

Cargoes.

Number
of fish.

6
4
3
1

44!l, OQO
435, ouo
256,000
92,000
1, 232,000

It is difficult to get at the exact facts and figures in this fishery, but
the foregoing may be regarded as an accurate approximation. The average weight of the fish this year was 3 pounds, which makes an aggregate of 1,848 tons for 1886. The number reported is the smallest in
five years, there having been a steady falling off in the catch reported
for the past four years. [From the San Francisco Bulletin, October 13,
1886.]
CODFISH IN THE GREAT MARKETS OF THE WORLD* .-According
to calculations given in the Norwegian statistics of fisheries for 1880,
there were annually brought into the markets of the world, during the .
period from 1872 to 1878, not less than 153,600,000 salt and dried cod* "Klippfisch und Stockjisch auf dem Weltmarkte." From reports of the section of the
German Fishery Association for the coast and high-sea fisheries, No.9, Berlin, September. 1886. 'l'rarrslated from the Gmman by HERMAN JACOBSON.
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fish, 50 to 75 going to a hundredweight; of this number 124,500,000 were
"klip-fish," that is, codfish :first salted and then dried; and 28,500,000
were" stock-fish," that is, codfish not salted but simply dried. The latter come exclusively from Norway. The most important countries from
which codfish are exported annually are Norway, 63,600,000 (35,1tO,OOO
"klip-fish,'' and 28,500~000 "stock-fish "J; Canada, 36,300,000, and Newfoundland, 33,500,000. The remainder is exported from the United
States, Iceland, France, Scotland, and Holland. Among the countries
which import and consume "klip-:fish" and "stock-fish" the Catholic
countries of course rank first, Spain taking the lead with 37,900,000 per
annum, and the West Indies with 37,700,000; next come Italy and Austria
with a total of 18,400,000 ; Brazil, 12,500,000 ; Portugal, 8,800,000; and
Great Britain and Ireland, 7,100,000. The remaining 31,000,000 are
distributed among Sweden, Holland, the United States, South .c\merica,
Germany, Denmark, Russia, fi.,inland, Belgium, &c. Europe consumes
about 60 per cent of the entire quantity, and America 40 per cent. The
to~al annual value of the "klip-fish" and "stock-fish" exported from
Norway was, during the period from 1~66 to 1884, on an average
19,000,·000 crowns [$5,092,000]. Taking the same average price for the
"klip-fish" exported from other countries, the average annual value of
the ~' klip-fish" and "stock-:fi:sh" brougllt into the markets of the world,
would be upwards of $16,660,000. Although this sum is of course onl,y
an approximation, it nevertheless gives a fair idea of the grea.t value
to the human race of a single kind of fish, the cod.
A:M:ERICAN CATFISH IN GERMANY,_:_Max von dem Borne writes from
Berneuchen, Germany, on September 23, 1886, stating that on that day
he bad caught 310 little catfi~h, which were the youug of those sent over
by the U. S~ Fish Commission in July, 1885.
FISH-CULTURE ON THE FRISCHE-HAFF.-Superintendent of Fisheries
Hoffmann, of Pillau, East PruElsia, ·in a communication on the application of fish-culture to th~ Friscbe-Haff, pdnled in the communications
of the section for the coast and high-sea fisheries, Berlin, June, 1886,
stated that the ponds at Stobbendorf, in which the first experiments
with fish along the Frische-Haff were carried on. were stockeu in spring
with mature bream (Abramis brama.) of both sexes. These became accustomed to the water by the time they were ready to spawn; and on
several warm days deposited their spawn, so tlJat a large quantity of
fry could be raised. The young fry were fed with flour, and when sufficiently developed were gradually allowed to pass t,lJrough the sluicegates 'into the Frische-Haff.
The seeming success of this expmiment leu to other attempts being
made, and three ponds were consLructed near the little town of Tolkemit and stocked with mature specimens of Lucioperca. 8andra and fry of
the Ooregonus lavaretus. ln spite of the greatest care, however, these
experiments proved a failure, as nothing more was seen of the young
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Ooregonus lavaret~ts, which when placed in the ponds, were in excellent
condition, nor were any fry of the Lucioperca sandra observed. It is
intended to make further experiments with mature bream, and to repeat the attempt with the lavaret ( Ooregonuslavaretus).
TURBO'!' AND SOLE.-In April, 1880, :five soles which had been sent
from England reached New York, and were taken charge of by Mr. E.
G. Blackford, who deposited them outside of Sandy Hook. In October,
1881, out of a consignment of turbot and soles sent from England three
soles and. :::;ix turbot surdved. These were transferred to the ocean in
Sheep's Head Bay, opposite the Oriental Hotel, in the presence of Mr.
Blackford and others who bad been conveyed to the spot by the U.S.
revenue steamer U. S. Grant.
In order to ascertain whether any trace of the planting of these :fish
could be founll, the Fish Commission steamer Fish Hawk vieited the
vicinity of Sandy Hook, October 26, 1886, and Capt. James A . Smith
reports under date of November 4 that he made several hauls of the
beam-trawl about Coney Island, Rockaway, and Sandy Hook, but did not
succeed in capturing any soles. From the refuse and rubbish which
came up in the trawl (evidently offal from dumping scows) he was of the
opinion that if any soles existed in the region they would naturally seek
a cleaner bottom. He therefore made several hauls in the vicinity of
Sandy Hook light-ship, but with no better success.
PRESSING KYACKS AND SHORE-WHALING FOR FINBACKS IN MAINE.At Boothbay, Me., I found two parties engaged in pressing :fish locally
known as "kyacks," which I think will prove to be alewives, but which I
could not identify owing to the lack of fresh specimens when I was there.
I.~ast year there were two factories engaged in pressing" kyacks," and
about 10,000 barrels were landed, in addition to large quantities caught
by the mackerel fishermen and thrown away. This year the" kyacks"
appeared on the coast in great numbers about July 20; but a few days
later they disappeared, and have not been ~een in large quantities
since, though for the past few weeks they are being taken in increasing
numbers, the schools being more or 'less mixed with large mackerel.
Some idea of the size of the schools may be obtained from the fact that
single hauls of 200 barrels have been made. The :fish are much fatter
than is generally supposed, yielding between 2 and 3 gallons of oil to
the barrel; and the scrap is equal if not superior to that from menhaden, analyzing about 11 units of ammonia. The oil is of good color,
hut it chills in cold weather.
Thus far the "kyacks" have not been sufficiently abundant to warr ant the factory men in devoting their attention exclusively to this
species; but the business is carried on profitably in connection with
the shore-whaling for fin backs, which has become important. Last year
five small steamers were engaged in this shore-whaling, the fleet landing part of the whales at Provincetown, Mass., and the remainder at
the factories in Maine. About seventy-five whales were captured by

BULLETIN OF THE UNl'fED STATES PISH COMMISSION.

313

this fleet last year, and the carcasses of some of them were boiled ~nd
made into scrap, which sells when dried at $22 a ton, the only objection
to it being the large percentage of oil which it contains. That made to
date averages about 25 per cent of oil. [Extract from a letter of Mr.
R. Edward Earll to Prof. S. F. Baird, dated Gloucester, Mass., September 17, 1886.]
SALMON PACKING ON THE COLUMBIA RIVER IN 1886.*-The salmon
industry is on the decline on the Columbia River, the total pack for
this season being about 436,000 cases,t against 565,000 in 1885, and ·
626,000 in 1884. The main cause of this falling off is owing to the greed
of the fishermen. In former times the fish were caught the entire length
of the river as far as the cascades, but by the wheel system in the rapids,
and by the entrance at Astoria being almost completely blocked with
nets, traps, and seines, not enough get through to the spawning-grounds
to keep up the supply. So persistent are the gill-net fishermen that
boats go far out from the mouth of the river, and as a consequence many
are lost in the breakers on the treacherous sand-bar, which is a terror
to all navigators, even in the calmest ~eat.her. Fifty men have been
lost this season in this perilous business.
There are four methods of fishing: By the wheels; the traps (called
pounds on the New England shores); the seines, which are hauled by
horse-power in the middle of the stream at low tide; and the gill-nets,
the latter being the most important, both in the number of men employed
and in the catch.
At Astoria, Oreg., where the Columbia is 12 miles wide, I boarded a
tugboat and explored the harbor and observed the fishing, following
the unfortunate .fish from the net until safely packed in pound cans and
cased ready :for the Portland steamer. The number of men engaged in
this comparatively new industry is estimated at twelve thousand, about
one-third being employed on the river and the balance in the canneries.
Of the latter, fully three thousand are Chinamen. The labor societies,
it is said, will demand the expulsion of these Chinese next year, which
if successful, my informant said, would compel the majority of the packers to close their canneries.
The perfection to which the art of preparing this wholesome food for
market has attained is the admiration of all who inspect its workings
in detail. In all of the packing houses cleanliness is enforced from the
dressing to the last act of filling the cans. Hence no one need fear to eat
canned salmon, if packed by a reliable house under the factory label.
Not a few packers, however, put up what are called "seconds," which'
may be a poorer grade of fish called" steel-heads," or fish too long out
If This is taken from t.he letter of a correspondent to the Journal, dated Trinidad,
Colo., August 24, 1886.
t The pack for Hl86, as here ,g iven, is too small. The figures mentioned for 1884 and
1885 may be regarded as approximately correct, though not strictly so. See Fish
Commission Bulletin for 1886, pp. 90, 139, aud 286.
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of the water. These "seconds" are sold to middlemen at a low price
and put upon the market as genuine Columbia River stock, but under
the label of some one not a packer. There are thirty-nine canneries on
the river, but the number of brands on the market is legion. The
packers near the mouth of the river are in the best position to furnish
good stock, as owing to their nearness to the fishermen they can receive
the fish within a few hours after being caught ; yet not a few have been
twenty-fours dead before ''John Chinaman" ranges them on the dissecting table. There are but two canneries out of the thirty-nine that
do in fact pack the fish fresh from the water. [From the Journal and
Courier, New Haven, Conn., September 1, 18~6.]
GROWTH OF SALMON AND WHITEFISH.-The English National Fish
Culture Association reports that its last year's growth of newly-hatched
salmon was 6~ inches, and of whitefish 5 inches. [From the Popular
Science Monthly, October, 1886, p. 864.]
SALMON AND TROUT AT THE l\'IC0LOUD RIVER STATION.-Mr.
Loren W. Green, writing to Professor Baird from the United States
trout ponds at Baird, Ual., on September 13, 1886, says substantially
as follows:
Salmon in the McCloud River are now very numerous, being more
abundant here probably than at other points in the river, on account of
the two runs meeting. There is now a very nice run here, fresh from
the ocean. The salmon of the large run which went up the river some
time ago are now falling back in an exhausted condition, having deposited their spawn near the head waters. Many of them are floating back
dead and a great many more are in a dying condition. In nearly every
case their tails are worn threadbare, their eyes sunk deep in their beads,
and their bodies covered with a thick coat of fungus. The fish of the
up-going run, which is now here, are fresh, bright, round, and fat;
their e~res are bright and rounded out; and they are much above the
average in size. The Indians are catching a good many and preparing
them for their winter use. One passed here yesterday with four which
would weigh 30 pounds each. I have weighed several between 5 and
. 40 pounds.
Trout in the river seem rather scarce. The majority of ·those we are
catching now are small, while those of much size seem poor. Very few
young trout can be seen, except those we planted last spring. Near
the places where we planted them they seem abundant, but at most
other points only straggling trout are seen. A great many trout are
being caught out of the river, and but comparatively few are being
planted in their stead.
HATCHING AND FEEDING OF ROCKY MOUNTAIN TROUT.-The following is extracted from a letter of Gordon Land, dated Nathrop, Colo.,
September 7, 1886:
''I believe that the Rocky Mountain trout (Salmo virginalis) of this
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State are very desirable fish for the trout breeder, inasmuch as they
are summer spawners and grow rapidly, are easily taught to feed, and
will readily take food from the bottom as well as in transit. They do
not bite each other as much as do the common brook trout (Salvelinus
fontinalis), and lh'e quite harmoniously together. l\fy experience this
year in hatching their eggs was somewhat unusual. I took the spawn
on J nne 21, and in seventeen days the eye-specks were plainly visible;
in twenty-five days, or on July 16, they hatehed. The temperature of
the water varied from 520 Fahr. at night to 620 during the middle of
the day. Part of the time the eggs were buried in mud from a freshet .
that had :flooded my hatchery, but I did not lose any on that account.
They feed like little pigs. I. never used water of so high a temperature
before. At my other hatcheries the temperature was 450 and 52°; in
either case the eggs did well, but were of course longer in hatching•
The best results I e-ver had in feeding were at Buffalo Springs, in South
Park [Park County, Colorado], where I fed them on finely chopped suckers-bones, fins, heads, entrails, and everything. The water was cold,
440 Fahr., bnt when f~d on suckers the trout grew at an astonishing
rate; many of them, which I sold in the market at nine months old,
average(l 4 and 5 ounces each, dressed. Had I possessed warmer water
and such an abundance of fish-food, I believe I could have done still
better."
CATFISH AND SHAD IN CALIFORNIA.-Mr. William Utter, writing
from Campo Seco, Calaveras County, California, on August 12, 1886,
states that there are millions of catfish in the Mokelumne River, and that
during the .s ummer he had caught a number of fine shad, some of them
weighing· as much as 3 pounds apiece.
SPANISH l\1ACKEREL ABUNDANT IN SUMMER AT GALVESTON.-Mr.
Henry L. Labatt, writing from Galveston, Tex., on September 29, 1886,
says : " We have rare sport here in July. and August catching Spanish
mackerel with hooks and lines. This fishing from the wharves in our
harbor is carried on duriug midsummer· with abundant results."
YOUNG SHAD IN THE HOUSATONIC RIVER, CONNECTICUT.-The
fish commiss~oners of Connecticut, in a letter from New Haven, dated
Octouer 11, 1886, spoke of having forwarded to the U. S. Fish Commission 40 young fish taken on October 10, with a hook, from the canal at
the uam at Birmingham, on the Housatonic River, and asked whether
the young fish were not probably some of the shad planted by the U.
S. Fish Commission messenger above the dam on l\fay 21, 1886. Dr.
Tarleton H. Bean, replying on October 22, stated that these young fish
were all shad.
SHAD IN 'l'HE MISSISSIPPI AT MEMPHIS.-Thfr. W. W. McDowell,
fish commissioner for Tennessee, writing from Memphis, Tenn., September 15, 1886, says: "Last April we caught a good many shad in the
Mississippi River, near the mouth of Wolf River, about a mile above
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Memphis, the daily catch continuing for a little over a week. This is
encouraging, as shad were never caught here before.~'
In a letter dated. November 16, 1886, Mr. ])tfcDowell adds: "A fishdealer informs me that his book shows that he bought shad caught here
from the 15th to the 28th of March last, his purchases amounting to
about75. From what I can learn, the catch did not at anytime exceed 100
per day. The persons that caught them were not fishing for shad, nor
were they in the best places for such a catch, but they were after larger
fish and the catch of shad was merely incidental. There is no doubt
but that the fish in question were actually shad, as the men who bought
them have dealt in the Atlantic coast shad for many years. Hence, it
is evident that these fish are the results -of plants made by the U. S.
Fish Commission in the tributaries of the Mississippi."
EDIBLE QUALITIES OF C.A.RP.-The annual dinner of the American
Carp Culture Association, whose headquarters is· at 44 North Fourth
street, Philadelphia, was held October 14. Concerning it the secretary
states: "The caterer carried out our instructions to the letter, and the
result was that a select party of acknowledged epicures not only tasted
but ate several pounds of carp without condiments or seasoning of any
description whatever. The verdict seemed to be unanimous that carp
raised and treated according to the system prevailing in this region is
a first-class food-fish, excelled only by the Salmonidce and superior to
the domestic trout.
"After some years of experience we now know that the flavor of the
carp depends upon the quality of the water they are in and the quality
of food they consume for two or three weeks prior to being served at
the table, and also upon the method of their death. I:f they are taken
directly from a muddy pond and allowed to smother and die a lingering death, the flavor will certainly be a 'trifle strong.' If, on the other
baud, they are taken from their ponds two or three weeks before coming
to the table, and placed in clean water which undergoes constant change,
and are fed on clean, cooked vegetable food, almost any grain, or on
bread, their flavor will be second only to the salmon family, certainly
fully equal to the far-famed shad; but they should be killed by thorough
bleeding im~!'!.edjately upon being taken from the water."
CARP IN JAMES RIVER.-JHr. W. F. Page, writing from Lynchburgh,
Va., on August 20, 1886, says: "I have seen several ·v ery fine German
carp taken from the James River at this place, one of which was a female scale carp 25·inches long and weighing 8 pounds."
CARP PLANTED IN PASSAIC RIVER.-~tfr. George Shepard Page met
the Fish Commission car at Newark, N. J., November 10, 1886, and received 500 carp, which he took to Stanley, N.J., and deposited in the
Passaic about midnight. The fish were all in good condition.
GROWTH OF CARP.-The leather carp referred to me, and said to be
six months old, was raised in the Government carp ponds at Washing·
ton, D. C. It is 9 inches long, 2~ inches deep, 6k inches in circumfer·
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ence, and weighs 5~ ounces. It has been delivered to a curator of the
National Museum for preservation in alcohol. [A. Howard Clarkr Washington, D. C., October 28, 1885.]
G.AME QUALITIES OF CARP.-Mr. A. Shinkle, president of the First
National Bank of Covington, Ky., writes concerning the game qualities of carp, that as to the sport of catching them he has never seen their
equal, as they exceed the black bass in strength, and that after hooking one he has been as much as :fifteen minutes in getting it safely
landed.
How TO CA'l'CH O.ARP.-1\Iake a thick mush of corn-meal, in which
plenty of salt should be placed; cook it well; tie it up in pieces of
cheese-cloth from 1-2- to 2 inches square, and pasR a hook through the
cloth, being careful that it does not appear on the opposite side of the
ball of mush. A small wire should be stretched along the dam or along
the deepest and straightest edge of the pond, and books suspended on
cords 22- feet long, about 4 feet apart. The hooks should just touch the
side of the dam or bank which is most frequented by carp in search of
food. The bait being on the ground, carp· can find and take bold of it
better. I use the bass-hook for this purpose, and have caught several
that weighed from 2~ to 3 pounds. Care should be taken in handling
the fish, for, being very tender, their mouths may be torn. [E. B.
Brouster, Clayton, Missouri.]
THE USE OF FISH REFUSE .AS M.ANURE.*-If for some reason one
cannot find any other use for dead fish, or for the refuse of fish, this
material may profitably be gathered for manure. It should be remembered that as we get only about 3 pounds of dried :fish from 13 pounds
of fat cod, so the heap of refuse will shrink very much when transformed
into manure. This is caused by the quantity of water (about 80 per
cent) containerl in the flesh and body of the fish. Everybody knows how
a fish looks which is exposed to wind and sun and dries in the open
air.
Fishermen who have a small piece of ground to cultivate, even if it
is only a garden patch, are recommended to gather the refuse from the
fisheries and place it in a hole in the ground. They thereby secure a
valuallle fertilizer, which, used judiciously, will amply repay them for
their trouble. The hole should be dry at t,h e bottom, and about 6 feet
deep, long, and broad. Ifthe soil is sandy, it will be best to spread some
clay at the bottom. On this there should be placed a layer of ashes about
10 inches thick ; on the ashes spread a layer of fish for another 10 inches
or so, the fish being sprinkled with fine lime. Then follows another layer
of ashes, another of fish and lime, and so on until the hole is full. It
should be covered with sod, the grassy side downward, and finally the
whole spread over with boards, on which some heavy stones may be
placed. After six months the hole will contain excellent manure, which
may be used or even sold.
* TrllllSlated from the Norsk Fislceritidende. October, 1886, by

HERMAN JACOBSON.
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VEGETABLE PARASITES ON CODFISH A~D SALT PORK.-Prof. William G. Farlow, writing from Cambridge, Mass., November 28, 1886,
saJ'S:
"There llas appeared on salt pork in this region a bright red growth
and a mold. The latter is the same as the Torula morrhum, described
by me on codfish from Gloucester.* The red form, as far as I can yet·
tell, does not appear to be the Olathrocystis found on cod, but is perhaps
a form of Bacterium or Bacillus previously seen on salt pork in France
and referred doubtfully to the Olathrocystis. It is interesting to know
that we have both tlle forms on codfish and on salt pork."
SALTING AND DRYING THE TONGUES OF CODFISH IN NORWAY.tThe tong-ues to be used must be quite fresh, as tongues of fish which
have been lying even for a d.ay haYe dark red spots, and make an inferior
article which is not worth thP trouble and expense of preparing. It is
therefore best tu use tongues of :fish caught with lines, which should be
cut out as soon as the :fish are brought into the boat, or at any rate as
soon as they are landed. Tongues of fish caught in nets are not so good
for this purpo~e, and those of fish which have lain for some time cannot
be used at all.
As soon as the tongue is cut out, with the round piece of gristle attached to the root of the tongue, but without any of the portions on the
other sides, 1t is well washed in sea-water, which seems to· give to it a
more transparent appearance than if it is washed in brine. When the
water has run off, tlle tongues are strongly salted in tight kegs with
fine salt (Cadiz or Liverpool salt). When salted tlley can stand for several months without spoiliL.g. The brine should, however, be examined
from time to time. As soon as there i~· tlle slig.htest indication of its
beiog sour, it must be drawn off, and the tongues, after having been
well washed in strong brine, must lJe ~a1ted over.
vVhcn the drying is to begin, the toug t1es are well waslled in seawater and immediately piled up in iittle heaps, so that tlle ·water can
run off. They should not be allowed to lie in water for any length of
time, as is done with klip.:fish, buL thC'y are taken direct from the keg,
washed off, and piled up. Wheu the water has run off, they are laid
out to dry, either loose on rocks or, l>etter still, in boxes. After they
have dried for a day tlley will generally be dry on the outside, on which
a salt crust forms. When they are taken in at evening, eacll tong-ue is
well stretched, smoothed down with the hand, and carefully laid in boxes,
where they are exposed to a strong pressure. Thus they may stand for two
days, or, if the weather is unfavorable, for several days. On the :first windy
and sunny day they are laid out, turned once during the day, and when
they are taken in at night they are again pressed as before. Thus tlle
dryiog process is continued, laying them out duriug the day and press-~' s~e

F. C. Bulletin for 1886, p. 1.
t "Sallning og Ton·ing aj T01·slcetunger." From the N01·slc Fislceritidencle, Vol. V, Nos.
3 and 4, Bergen, October, 18t:36. Translated from the Danish by HERMAN JACOBSON.
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ing them at night, until after three or four days they are ready for exportation to European markets. If intended for transportation to transatlantic countries, they must be dried better, about two weeks being
sufficient. When half the drying process has been accvmplished, the
tongues should be pressed without interruption for three or four days.
In case of unfavorable weather the tongues are simply left in press,
as they do not easily sour. They should, of course, not be exposed to
rain, and when the weather looks threatening they should be taken in
in time. They should also be taken in before the sun goes down, even
if the air seems dry. The greatest trouble during drying is caused by
the fog, which gives to the tongues a gray appearance, which should be
avoided. They should, therefore, never be laid out in foggy weather,
or whenever it looks as if there might be fog. Those tongues which
are dried under shelter should under such circumstances be covered
with tarpaulin.
The principal European market for salted and dried tongue~ is Spain.
The Spaniards would rather have them a little soft than too hard.
They are packed in wooden boxes of 3 kilograms (Gt pounds) or more.
For the transatlantic market they are packed in tin boxes.
T:U.A.NSPORTING LOBSTERS IN NORWAY.*-The fast sailing vessels,
with tanks, which formerly were used for transporting lobsters, have
gradually been superseded b;y steamers, and lobsters are now almost
exclusively transported in boxes placed on board the steamers. The
boxes generally used for the purpose in Nor way have the following outside dimensions: Length, 39 inches; breadth, 19 inches; and height, 15
inches. If ice is used they are made 4 inches lower. Each box contains
from 100 to 120 lobsters. Sometimes smaller boxes are ust>d, with the
following dimensions: Length, 24 inches; breadth, 19; Leight, 13. Between the boards there should be suitable openings to admit fi.·esh air.
In summer there is placed at the bottom of the box a layer of ice two
or three inches thick, and on this a fram!3, so that tlle lobsters are.not disturbed in their position even if tlw ice melts. On this frame there is
first spread a thin layer of fresh lleather (long, thin grass) or straw, on
which the lobsters are laid careful1y, back downward, the tail being bent
forward and across the box, so the claws turn inside towards the center.
When the box is full some heather or straw is spread over the lobsters and the box is closed. Heather is preferable to straw, as this
easily spoils on account of the mojsture caused by the ice, and the lobsters cannot well endure any bad odor.t ])-.or this reason it is not advisable to use dry sea-weeds, which forruerly were often employed. Old
sail-cloth dippt-d in sea-water forms an excelleut cover, as it keeps moist
* "Forsendelse af Humrner." From theNorskFislceritideniUt, Bergen, Norway, October,
1886. Translated from the Danish by HERMAN JACOBSON.
t As the boxes are generally, on board the steamers, piled one on the top of another,
the layer of straw or heather should n )t be too thin, for the object of the covering
is partly to absorb the ice-water from the upper boxes, so that ,it d.oes n.ot ;rea.Dh t.b..~
~obt;~tere..
-.
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and cool for a long time. If one has no ice, heather soaked in sea-water
may be used, dry fresh straw, or sail-cloth. During the cooler season
only heather or straw should be placed at the top and bottom of the
box.
In winter the sides of the box may be lined on the inside with paper,
so as to protect the lobsters against the cold, but there should not be
any paper either at the top or bottom, as the lob~ters would be stifled,
owing to the lack of air. When the lobsters have not been kept prisoners for more than eight days, they wilJ, when packed in boxes in the
manner described above, keep for four days. The fresher the lobsters
the better will they be able to stand tlle fatigue of the voyage.
The boxes are placed on t,he deck in such a position that the water
from the melting ice does not reach the lobsters, whic~ cannot well endure fresh water, and so that the lobsters are protected against rain, as
rain-water is very apt to injure them. Lobsters which during transportation have been exposed to the rain, when placed in tanks will
generally lose their claws. The persons who ship lobsters should therefore see to it that the boxes are placed in proper position on board the
steamer. It is best to place the boxes containing lobsters on the fore
part of the steamer, so that the lobsters may get the benefit of the spray
from the waves.
SHAD IN NoRTH CAROLIN.A..-The following extracts are made from
the Weekly News, of Fayetteville, N. 0., J\1r. S. G. Worth, late fish commissioner of the State, being its editor:
From persons who handle about 95 per cent of the fish in the lower
part of the Cape Fear River, it is learned that the catch of shad up to
the first part of April is double that of last year, when more shad were
caught than in any previous season. The season here begins with February and lasts three mouths. ThuR far, from careful estimates, 60,000
shad have been caught at the fisheries below Wilmington. With one
month's more time in which to run the seines, the season's catch may
safely be estimated at 100,000 fish. The greater part of the catch is
made by seines in the river, there being 140 men engaged in the shad
fisheries below Wilmington, using 70 nets.
It is stated on good authority that Cape Fear River shad are the best
caught on the ~t\..tlantic coast, being larger and of more delicate :flavor
than those from the Connecticut, the Delaware, or Savannah. Large
numbers of Connecticut shad, however, are beiug taken in the Cape
Fear this season, the river having been partly stocked with young shad
from the Connecticut in 1876 and subsequent years.
1\'fany more shad than usual have been caught up the Northeast Cape
Fear this season, residents saying that they have never before seen fish
so abundant. The yield of the shad fishery for the State may be placed
at $1,000,000 a year.
FAYETTEVILLE, N. C., April7, 1886.
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99.-PEAKLS AND PEARL FISHERIES.*'

By Engineer M. WEBER.

Many mussels cover the inside of their shell with a layer consisting
of animal membranes and carbonated lime. Thereby a peculiar luster
is produced on. the inside of the shell, which is called mother-of-pearl.
A smaller portion of this secretion often forms excrescences shaped like
drops or kidneys, which either are imbedded more or less firmly in the
inside of the shell, or lie loose in the soft parts of the animal, especially
in its so-called beard. These are what are generally known as pearls.
The formation of mother-of-pearl is doubtless a natural process taking place in certain mussels. The formation of pearls, on the other
hand, is ascribed to accidents, and probably is caused by a sickness of
the mussel, or by some wound inflicted on it. This view has been
reached by noticing the circumstance that, when the shells are large,
and the inside smooth, clean, and without any holes, so that the mollusks can fully develop, pearls are but rarely found; while the formation of pearls is very frequent when the shells are irregular. Sometiines hundreds of pearls are found in the last-mentioned shells; but
frequently scarcely one of them possesses any commercial value.
Real pearls are found only in bivalves; but a useful product is found
in some univalves. The products of the following varieties are known
in commerce:
(1) .Avicula margaritifera.-Which produces the most valuable pearls,
but whose shell is worthless.
(2) Meleagl·ina margaritifera.-Principally valued on account of the
mother-of-pearl. The shells are often 6 to 18 inches long. Its pearls
are also of great value.
(3) Strombus gigas.-The conch-shell of the West Indies.
(4) Tridacna gigas.-The giant clam, with opal white pearls of a sub
dued luster.
(5) Pinna squamosa.-With black and red pearls.
(6) Placuna placenta.-Translucent, with lead-colored pearls.
(7) Ostrea edulis.-The common oysper.
(8) Modiola vulgaris.-The horse-mussel.
(9) Turbinella scolymus.-The chank-shell; pale-red pearls.
(10) Turbo olearius marmoratus.
*''Om Perle.r og Pe1·lejiskerierne." From the Norsk Fiskeritiden_de, Bergen, Norway,
October. 1886, Translated from the Danish by HERMA.l.~ JACOBSON.
An excellent reference in this connection is to the chapter on Pearls and the Pearl
l!.,isheries, in P. L. Simmonds's Commercial Products of the Sea.
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(11) Turbo sarmaticus.
(12) Haliotis (different varieties).-Found in the North Sea, New Zea.
land, the Cape of Good Hope, and Japan.
·
(13) .Anodonta herculea.
(14) .Alamodon, Unio, &c.-Fou~d in Scotland, Ireland, Lapland, Bohemia, Bavaria, Saxony, and Canada.
The sea pearl fisherie·s are principally confined to the Persian Gulf
the coasts of Ceylon, the Eastern Archipelago, Australia, the lagoons
of many islands in the Pacific, and to Central America.
Fresh-water pearls have, as a rule, but little luster, and are consequently of no great value; although one occasionally finds pearls !laving a value of from 50 to 70 crowns [$13.40 to $18.76], and sometimes
even of 1,800 crowns [$.482.40]. For a while the Scotch pearls enjoyed
a great reputation. From 1761 to 1764 more than 180,000 crowns'
[$48,240] worth of pearls are said to have been brought to London from
the rivers Tay and Isla. During t.he dry .summer of 1862 a surprising
quantity of pearls was found in Scotland. The average value of these
pearls varied between 40 and 45 crowns [$10.72 to $12.06], but those
valued at 100 crowns [$26.80] were also quite frequent. Statisticians
estimate that the total value of pearls found in Scotland in 1865 was
216,000 crowns [57,888]. Since that time pearls have advanced con·
sider'ably in value.
During the summer months the Arabs carry on a sort of pearl fish.
ery on the coast of the Red Sea. They catch the mollusks and lay
them in the sun, so that they may open quickly. J edda is the princi.
pal place where these fisheries are carried on. The exportation of
mother-of-pearl from JeddaviaAlexandria annually amounts to 1,200,000
pounds avoirdupois, half of which quantity goes to Birmingham.
The pearl fisheries in the Persian Gulf, especially on the coasts of
the Island of Bahrein, are also in the hands of the Arabs. The best
beds are said to be on fine white sand and in clear water. Nearly 5,000
boats are employed in these fisheries, and their annual value is estimated at 1,080.000 crowns [$289,4401. Beds of pearls are found at various depths as far down as 18 fathoms. The general depth at which
they are found is, however, from 4 to 8 fathoms. The season lasts from
April to September. Most of the shells are brought to the little harbor
of Lingah; thence a considerable quantity of mother-of-pearl is shipped
direct to J.Jondon, only a small quantity going to the continent of
Europe. Many pearls, especially those of a yellow color and those
having a complete cone-shape, are sent to Bombay. Bagdad is a considerable market for white pearls. The shells which come to England
from Persia are mostly small and have a subdued luster; but as a rule
they bring higher prices than the Panama and Tahiti shells. The annual quantity imported is rarely less 300,000 pounds. The total value
of the pearls exported from the Persian Gulf during 1879 was 7,500,000
crowns [$2,010,000].
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The Ceylon pearl fisheries are carried on on the west coast of Ceylon,
in the Gulf of l}.lanaar, south of the island of the same name, and also
on the west coast of India, near Tuticorin. The beds lie in groups.
One of these is opposite the town of Arippu, and comprises the so-called
Paria-par, Paria-par Karai, Cheval-par, Kallutidel-par, and Modaragam-par. The famous Karaitivu bed is opposite the town of that
name. Other well-known beds are the Karakupan~i-par, and the
Jekenpedai-par. All these beds lie at a distance of at least 6 to 8
miles from the coast, and at a depth of 5~ to 8z fathoms from the surface. They have a rocky bottom protruding from the sand, and ar~
exposed to the currents of the sea. The beds are under the supervision
of an inspector appointed by the local government, which has the exclusive working of them. The laborers and divers are natives, who as
payment receive 25 per cent of all the pearls they find. Experience
has shown that few pearls, and these of little value, come from mussels
which are not older than five years. During the fifth and sixth year
the value doubles, and in the seventh year it becomes fourfold. The
pearls are not fully matured if they are taken out too soon; and on the
other hand, the animal dies, if the pearls remain too long in the shells.
For these reasons pearl fishing is prohibited at certain periods.
Up to the year 1863 there was no system in these fisheries. Theresults were as follows :
Years.

1796-1809 .•••• - •••••• ·····- •••••••••••• - -- •••.••••••••••••••••• ···-- •.•• --1814-1820 .••.. - •••••••••••••.••••.••••••••••• - ••••• - •••••••••••. - •••••••••.
1828-1837 ................................................................. .
1855-1860 ........................... - ............................. - .... -- ..

Crowns.

9, 314,658
1, 618,362
4, 088,376
2, 114,172

Equivalent in
United States
currency.
$2,496,328
433,721
1, 095, 6fl5
566,598

In 1863 there were caught on twenty-two fishing days 1l,695,000
pearl-oysters, yielding pearlsto the value of 918,324 crowns [$246,110.83].
The next fisheries were in 1874, when 1,700,000 pearl-oysters yielded
182,160 crowns' [$48,818.88] worth of pearls. In 1877 there were caught
on thirty fishing days 6,850,000 pearl-oysters, yielding pearls to the
value of 341,136 crowns [$91,424.45]. The yield. in 1879 was unusually
good, as twelve fishing days yielded 7,650,000 pearl-oysters. In 1880 the
fisheries lasted from March 19 till April2, and during these eleven days
11,000,000 pearl-oysters were caught. In 1881 as many as 60,000,000
were caught, yielding pearls to the value qf 1,080,000 crowns [$289,440 J.
These fisheries are now carried on according to a well-regulated system.
The divers receive their wages as soon as they reach the coast.
When the pearls have been gathered, they are claRsified in the following manner :
(1) '' Anie," pearl-eyes; that is, pearls of perfectly round shape and
pure luster,
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(2) "Anathorie," that is, pearls which have a slight defect in eith&~~
of these respects.
(3) "Masengoe," pearls which have defect,s in both these respects.
(4) "Kalippo," pearls which are flat, and have other great defects.
(5) "Korowel," fanlty pearls, especially double pearls.
(6) "Peesal," misshaped pearls.
(7) "Cod wee," misshaped pearls of tolerably fine form.
(8) "Mandongoe," split pearls.
(9) "Kural," very small misshaped pearls.
(10) '' Thool," seed-pearls.
In sorting the pearls they are first passed through a row of baskets,
10 or 12 in number. The eighth basket in the row has 20 holes, and
the pearls which do not pass through these are said to have the'' twentieth measure." The following baskets have 30, 50, 80, 100, 200, 400,
600, 1,000 holes, &c., and each basket has its special name. After the
pearls have been sorted in this manner, they are weighed, and their
value is noted.
China has pearl :fisheries near Pakhoi. The beds are divided into
four districts which lie between the south coast of the peninsula of
Pakhoi, the island of Weichow, and the peninsula of Leichow. In 1875
these fisheries yielded pearls to the value of about 162,00 0 crowns
[$43,416]. Cochin China carr·ies on an extensive trade in mother-ofpearl, most of which comes from the Bay of Tirwar. On the north coast
of Japan considerable quantities of Haliotis gigantea are caught, which
is highly prized by both the Japanese and Chinese.
The Philippiue Islands produce large quantities of mother-of-pearl.
In 1877, 155 tons were exported; in 1878, 152 tons, valued at 307,314
crowns [$82,360.15]; in 1879 the yield amounted to 288,810 crowns
[$77,401.08]. The entire region from the island of Tawi-Tawi and Sulu
to Baselan is one continuous bed of pearl-oysters. Here the Malays and
Chinese fish in common. The Sulu fisheries, near Tawi-Tawi, are, according to the statement of an Englishman, Mr. Moore, the largest and
most productive of all the pearl fisheries in the East Asiatic seas. The
pearls which are caught here have always been famous, and the motherof-pearl is distinguished by its yellow lu::;ter, which makes it suitable for
many purposes. Labuanis the principal marketfortheproducts of Sulu·
In 1868 the value of these pearl fisheries was 207,972crowns [$55, 736.50];
in 1S70 it fell to 102,348 crowns [$27,429.26]; and ·up to 1878 it fell still
more. Macassar is the principal market for the natives from Ba.yos.
In the Kau Bay there are found pearl beds belonging to the Sultan of
Ternate. Pearls and mother-of-pearl are found near the island of Aru,
and are brought to market at Debbo. The principal place where these
fisheries are carried on, however, is Blakong Tanah, opposite the island
of New Guinea; and these 'a re really the most important fisheries in
the enlire archipelago. The yield in 1860 amounted to 133,000 crowns
[$35,644] . . The island of Timor has pearl beds, but the yield is small.
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The most important pearl fisheries in Queensland are in the hands of
Sydney capitalists. The fisheries are carried on by Malays, who dive
to a depth of 6 fathoms. The pearl-oyster from Torres Strait generally
weighs from 3 to 6 pounds, and sometimes as much as 10 pounds.
The value and weight of the mother-of-pearl exported from Queensland was as follows :
1

Years.

Value.

Weight.

Pounds.
1874 ...................................................... ..
1875 ...................................................... ..
1876 ........................................ . ............. ..
1877 ...................................................... ..
1878 ...................................................... ..

Crowns.
2

11,200
288,600
776,800
953,000

216
14,382
281,970
877,014
974,682

Equivalent in
United States
currency.
Dollar•.

57
3, 854
75,567
235,039
261,214

89
38
96
75
78

The pearl fisheries on the northwest coast of Australia employ a
large number of Malays and natives as divers. The fisheries last from
the end of September till the end of March. It has not yet been possible to ascertain the extent of the beds ; it is supposed, however, that
they extend as far as the Gulf of Carpentaria. The fisheries are carried
on for the shells, but frequently yield pearls of considerable value.
These shells are the best which are known. They weigh from lito 6
pounds a pair. The export duty is 72 crowns [$19.30] per ton. The
oldest fisheries in West Australia are carried on in Sharks Bay. The
shells which are caught here are those of the A'l,icula margaritifera.
They are very thin, but their inside surface is transparent and has a
beautiful pearl-like luster. At present they fetch a ·good price at Havre.
Formerly they were but little esteemed on account of their thinness, and
for this reason they were taken principally on account of their pearls.
These have a brilliant luster, although they are not larger than a pea.
The oysters are caught with a wire drag-net, which is drawn across the
beds, and which piles them in a heap; thereby the mollusk is killed, and
the shells . are easy to open. The West Australian pearl fisheries increase from year to year. In 1874 mother-of-pearl was exported to the
value of 1,060,707 crowns [$284,269.48], and pearls worth 108,000 crowns
[$2H,944]. In 1876 there were exported to London 140 tons, and to
Singapore 67 tons, the price var_ying from 4,500 to 4,840 crowns [$1,206
to $1,297.12J per ton. Recently the English papers have reported the
discovery of pearls and mother-of-pearl near New Zealand.
Diving for pearls is one of thP- principal employments for the natives
of the Pacific Ocean. Here, likewise, mother-of-pearl is the principal
object of the fisheries. The oysters live in large colonies, close together,
and are firmly attached to each other ; they are attached to the bottom
by a ligament or band, starting from their body and running through
the shell. In the live animal this band is of a dark green, and sometimes gold-bronze color, and the fishermen can tell from its color whether
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the shells contain pearls or not. The shells reach their full size when
they are seven years old. The average weight of the empty shell at
that time is about 1 pound, and the length varies from 10 to 18 inches.
When the animal has reached maturity, it tears itself loose from the
stones, opens its shell, and dies. The shells are then covered with corals
and parasites. They become worthless and the pearls are lost. These
mollusks also have a number of enemies, the most dangerous of which
is a kind of Scolopend1·a, which opens the shells and eats the mollusks.
All grown mussels are, moreover, infested by crustacean-like parasites,
which penetrate into the shells and there lay their eggs.
After the oysters have been caught and brought ashore by the divers,
they are sorted. The shells are opened with a steel knife. A skilled
hand can open a ton per day, and not miss a single pearl. The motherof-pearl is laid in a shady place, that the colors may not fade. When
there is a famine, the mollusks are eaten by the natives. The pearls
are generally found in the place where the band before mentioned starts.
In shells where many pearls are found, they are generally small and
misshaped. Occasionally pearls are found loose in the shells. These
are alwayR of a very fine quality, perfectly round, and often very large.
But there is hardly one in a thousand oysters which contains such
pearls. The natives often lose them, owing to the careless way in which
they open the shells.
Fine and calm weather is most favorable for pearl fishing. The divers
wear no special suit, but simply rub their body with oil, so the sun may
not· blister their skin. They remain under the water one to two minutes,
and bring up oysters from a depth of 20 fathoms. They rarely go to
such a depth, but the finest oysters are found there. Thus in many
fishing-grounds, which were supposed to be exhausted, a great many
pearl-oysters are found. in deep water.
In the Southern Pacific, pearl fisheries are principally carried on near
the Navigator's Islands in the Tuamotu Archipelago. Many of these
fishing-grounds are p~rtly and some are entirely neglected. Thus the
Island of Manihiki twenty years ago yielded 100 tons of shells iri eighteen months; but since that time no pearl fisheries have been carried
on there. The liogolen Lagoon is also known as a vast unexplored pearloyster bed. So far the Tuamotu Archipelogo is said to have produced
25,000 tons of mother-of-pearl, valued at 18,000,000 crowns [$4,824,000].
Nearly the entire quantity goes to Tahiti, to be exported thence. In
1873 2,000 tons of shells were exported; the pearls having a value of
about 140,000 crowns [$37,520). In 1878 Tahiti exported 591 tons of
shells, valued at 638,280 crowns [$171,059.04], and pearls valued at
108,000 crowns [$28,944). In 1879 there were exported 470 tons of
shells, valued at 507,600 crowns [$136,036.80), and pearls valued at
72,000 crowns [$19,296]. In 1875 an export duty of 30 crowns [$8.04]
per ton was ·levied; this duty, however, was abolished in 1878, and
Bince that time the exportation has again increased.
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On the islands of the Pacific the pearls are classified as follows:*
(1) Pearls of a regular form and without faults; in value, those weighing a decigram, are worth about 2.7 crowns [$0.72]; those weighing
from 1k to 2~ grams, from 1,800 to 2,600 crowns [$482.40 to $696.80].
(2) Round white pearls of great luster; 30 grams, containing 800
pearls, would be worth only 72 crowns [$19.30]; while the same weight
in 50 pearls would be worth 1,080 crowns [$289.44].
(3) Irregularly formed pearls, not without faults; 30 grams of this
kind would be worth 55 to 75 crowns f14.74 to $20.10], according to
their condition.
(4) Pearl-bulbs, which are found attached to the shells; 30 grams
are worth from 25 to 36 crowns [$6.70 to $9.65], according to their regularity of form and brilliancy.
(5) Seed-pearls, which are worth from 36 to 55 crowns [$9.65 to $14.7 4]
per pound.
Mother-of-pearl fetches from 25 to 50 ore [62- to 13-k cents] per pound.
The principal markets for pearls from the Pacific are Hamburg, Amsterdam, London, and St. Petersburg.
Besides the pearl-oyster, there is often found in the lagoons of the
Pacific Ocean a kind of Venus shell, which often contains pearls of great
value. The fishermen do not look for thm:e pearls at all, but it is presumed that it would pay to examine these shells more systematically.
In the Pacific there is found another pearl-producing mollusk, whose
shells greatly resemble those of the common oyster. They are always
found attached to rocks, invariably one by itself; and they are quite
rare. Their pearls are always perfectly rounel, with a fine luster and
a gold color, of about the size of a pea.
The Central American pearl fisheries are carried on on both sides of
the Isthmus of Panama. In the Bay of Panama are located the Pearl
Islands, of which San Jose is the most important, yielding every year
from 800 to 1,000 tons of mother-of-pearl. In 1869 the English imported pearls valued at about 800,000 crowns [$214,400] from New
Granada and St. Thomas; while the average annual yield of the Panama fisheries is about 500,000 crowns [$134,000]. In the lower pa-rt of
the Bay of Mulege, in the Gulf of California, and near Los Ooyntes,
pearls of great value have been found. It is generally supposed that a
row of pearl beds extends from the Gulf of Darien to California. In
the last-mentioned bays, and on the coasts of Costa Rica and Central
Mexico, pearl fishing has Jong been a remunerative employment. The
principal fisheries on the Mexican coasts are carried on between Mulege
and Cape San Lucas. Near. the Islas Tres Marias and in the neighborhood of Acapulco the fisheries are not near so important. The mollusks found are Meleagrina margaritifera and Ha liotis rujescens.
The fisheries are carried on from July till October; during the rest
of the year storms and cold weather prevent fishing. Diving suits are .
*See Simmonds's Commercial Products of the Sea, p. 425 (Part III, Chap. III).
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generally used. The mother-of-pearl from the Gulf of California is white,
with bluish-black or yellow bands. The fisheries -were carried on to
such an excess that the size of the shells decreased from year to year;
fishing is therefore now permitted only every fourth year. .The California shells are sent almost exclusively to Hamburg, whence they go
to England, Austria, and France. The largest quantity goes to Paris,
but a great deal also to Frankfort on the Main. The entire California
fisheries are said to produ<?e fr<»n 600,000 to 700,000 pounds of motherof-pearl per annum. In 1879 Costa Rica exported 3,540 pounds. In the
same year Panama sent pearls to the value of 126,000 crowns [$33, 768]
to the New York market. Guayaquil, in 1871, exported 13 to 14 tons of
mother-of-pearl. In the Bahamas the snail fisheries form an important
industry. The pearls found jn them are rose-colored, yellow, or black;
the first mentioned alone possess any value. The market for these
pearls is Nassau, in the Bahamas; and it frequently happens that a pearl
fetches as much as 400 crowns [$107.20J. The average annual yield is
180,000 crowns [$48,240]. In the State of Ohio pearl fisheries are carried on in Little Miami River. The season lasts from June till October.
Men and boys wade in the river and bring up the pearl-oysters with
their feet. The shells are opened with a knife; and seldom are more
than 2 pearls found in 300 oysters. Pearl fisheries are also carried on
in the rivers of Norway, Bavaria, and .Bohemia.

100.-NOTES ON THE NEW ENGLAND FISHERIES IN OCTOBER, 1SS6.

By W. A. WILCOX.

During most of the month the weather was favorable for fishing, the
exceptions being high winds that held mackerel seiners in the harbors
of Cape Breton a large part of the month, and a long storm off the New
England coast the last week in the month.
Codfish show an increase of 474,758 pounds in the amount lauded at
Gloucester over the corresponding month of last year, the receipts
being mostly from Western Bank. One year ago cod were very abundant on George's Bank, but few if any were caught on Western Bank;
this season affairs are reversed. For several months fish have been
reported scarce on George's and very plentiful on Western Bank. Off
theN ew England coast cod have been more abundant than of late years.
. Many vessels engaged in cod-fishing could show a large amount of fish
caught during the year. Among others we notice tbat the schooner
Finance, of Gloucester, from October 2, 1885, to October 15, 1886, with
a crew of 11 men, including the master, has landed 600,000 pounds of
codfish and 20,000 pounds of halibut, most of the catch being taken on
George's and Brown's Banks.
Vessels engaged in the halibut fishery have found fish fairly plentiful on Grand and Quereau ·Banks, Gloucester vessels having arrived
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with good fares, landing 620,930 pounds more than during the corresponding month of last year.
Mackerel have continued scarce both ·off the United States and provincial shor~s. The first of the month 75 sail of seiners from New England
ports were off Prince Ed ward Island, and 100 sail were scattered along
the New England coast. ';rhe fleet left Prince Edward Island the first
week in the month, most of them returning to home ports, some with
good fares, but most of them with only a small amount; total receipts
of mackerel at all home ports from off provincial shores, 69 fares~ with
12,421 barrels, an average of 180 barrels, which is not half a full fare.
After leaving the island a small fleet remained off Cape Breton all
- the month. On October 11 and 23 they took a few hundred barrels of
mackerel, but most of the month vessels were detained in harbors by
strong winds and unfavorable weather for fishing; seiners after returnfrom the Gulf cf Saint Lawrence, hauled up, or joined the fleet off the
New England coast. Mackerel were found off the Massachusetts coast,
mostly in Barnstable Bay, and off .Block Island, all the month, seldom
in any great quantities. The fish were of mixed sizes, a good proportion large, and quality fine.
On October 20 mackerel were very plentiful off Sandwich, Mass., 26
sail arriving in Boston the next day, with small fares, aggregating 826
barrels of fresh mackerel and 113 barrels of sea-packed, the fish being of
mixed sizes. These fish were mostly taken in the night, the seine being
thrown around the vessel; after being pursed up, the vessel is sailed out
of the seine, passing over the cork-line, and the fish removed. Some.
times bait is thrown to call the fish alongside of the vessel, and then
vessel and fish are quickly surrounded by the seine.
An immense body of small herring during a large part of the month
was in the neighborhood of Gay Head, Vineyard Sound. Mackerel
were mixed with them, and a few vessels had a fair catch hooking the
mackerel, the size being mostly large and quality fine.
Owing to the scat:city of the fish, prices of mackerel have steadily advanced from $13.50 a barrel, sea-packed, for North Bay catch, at the
first of the month, to $16 at the close; extra large and fine mackerel
caught off the New England coast found quick sale at from $25 to $40
a barrel. The fishermen have been encouraged by the high prices to use
every exertion to take fish, more bait and hooks having been used than
for several years.
Three vessels on long mackerel trips did not take seines, depending on
the hook and line, the first time for years; they report as follows: Schooners M. L. Wetherell and William V. 'Hutchins sailed from Gloucester
to the Gulf of Saint Lawrence, going as far as the Magdalen Islands,
spending the entire season, and catching only 42 and 33 barrels of
mackerel, respectively; schooner Maria Webster, of Wellfleet, used
hooks exclusively, for two mouths' fishing only, off the Massachusetts
and Rhode Island shores, taking 161 barrels of fine mackerel.
The great falling off in the mackerel catch is of interest. Total amount

330

BULLETIN OF THE UNITED STATES FISH COMMISSION.

landed, in sea-packed barrels, at all ·New England home ports up to
October 28:
1886 .•••••• - . ----. --- •• ---- •• ---- -·.---- ••• --- •• -.- .••• ---. --- •• - •••..... -. 74, 387
1885 - - ••.•• - • - - -- •• - - • - •••••• - - - - - - •••••••••••••••.•••.. - - - • - •••.•• - - . - . . . 324' 704
1884 ••••.••••••••••••••••••••••••••••••••••••••••••• •••·•· ••···• ••......•. 411,08
1883 • --- •••••• - •• - ••• ---- •. ----. ----- ••• -- ••• ----- . -.- •• -.••• -.- -. ~ .. ·.. --. 189, 271

In common with most of the leading food-fishes, cod excepted, pollock
have been scarce, hand-lines and gill-nets both taking only a small
amount. The total quantity landed at Gloucester during the month
was 398,250 pounds, against 3,142, 790 pounds for the corresponding
month last year.
The first set of gill-nets this season was made 7 miles out from
Gloucester, on October 7. Being hauled the next day the catch found
was twenty-five pollock, averaging 21 pounds each, two-thirds female
fish, mostly full of spawn. They sold for $1.25 per 100 pounds. As the
catch increased the price fell to 50 cents per 100 pounds.
Bait has cont}nued abundant and more than enough for all demands.
Weirs along the eastern coast, from New Castle, N.H., to Southwest
Harbor, Maine, have had plenty of herring, while weirs at Cape Cod
had a ·smaller amount of herring and mackerel. On theW estern Bank,
where most of the codfish were caught, squid were very plentiful, furnishing the best of bait free of expense.
Shore herring remained along the Massachusetts coast, in the vicinity
of Cape Ann, most of· the month, but in no large body, excepting on
October 3 and 4, when they were off Rockport, Mass., in immense numbers, and the fishermen had more than they could handle, and many
nets were sunk by the weight of the fish. Anticipating a large catch,
prices fell to 75 cents to $1 a barrel. The herring·soon struck off, a
smaller body of fish appearing off the Eastern Point and along the Massachusetts shore. Prices soon advanced to $1.50 and $1.75 a barrel.
The total catch of large shore herring taken off the Massachusetts
coast has not been one-half that of 1885.
The halibut fleet from Iceland have all arrived, bringing fair but not
full cargoes. Two sailed, early in the season, for Greenland on halibut
trips, one returned with partial cargo, and one (mentioned below) is
probably lost.
·
A sad record of loss of life and property closes the report for the
month. Four vessels have sailed from Gloucester never to·return, when
and how three of them were lost will probably never be known. During
the past month the following have been given up:
On October3 the schooner Garibaldi, 49.89 tons, on a codfish trip, was
burned while at anchor in Schooner Passage near Yarmouth, Nova Scotia, the crew being all saved.
Schooner John F. Wonson, 55.13 tons, sailed on August4 forcod:fi.rsh
on George's Bank ; since that time she has not been seen, and the
vessel and crew of 10 men are given up.
Schooner Seth Stockbridge, 85.44 tons, sailed in June on a halibut
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trip off Greenland. She carried 14 men, and has never been spoken
since, but is supposed to have been lost in the iee-fields of the far north.
Schooner George L. Smith, 84.28 tons, sailed August 14 on a halibut
trip to Quereau Bank, and was last seen on Brown's Bank on August
21. The vessel and 14 men are now given up. All the above vessels
were owned and sailed from Gloucester, and were fine vessels. Total
loss, 38 men and 4 vessels ; 27 4.7 4 net tonnage.
Fish landed at Gloucester, Mass., by Glo·ucester vessels, in October, 1886.
From-

Fares.

Western Bank..............................

E?l~ §g_ ~:~~:~ ~~~~ :::~~= ~~~~~:: ~ ~~~ ~ :

Grand Banks............................... .
Bay of Fundy . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .
New England shore . ........................
New England shore. . .. . ......... ...... ....
New Eno-land shore, gill-nets . ...............
Brown'sl3ank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Gulf of Saint Lawrence . . . . . . . . . . . . . . . . . . . . .

~i;~:~!§~~~~e::::::::::::::::::::::::::
·Total in October, 1886 ..•..••••..•..•. .
Total in October, 1885 .••••.•.••..•••..

·codfish.

Halibut.

Haka.

Haddock.

Pounds.

Pounds.

Pounds.

Pound8.

1: :·~; - -~~~:-:: : s~~: :::::?:~
67

3,147,000 ..•.. ... .....•.••.....•..•••••..••••

12
1,460,000
1Bfl,500 ..•.•........•••••.•••••
2
25, 000
400
2, 000 .••..••..•••
62 . .•... . .... . . • • . .•• . .... . ....... . ....•.•.•..••••
44
65,050 . . . . . . . . . . . .
127,000
20,000
105
39, 580 . • .....•••• . ..•.••.•..•......••..•••
2
70, 000 .........•............•..••..••.••••
53 .•................ - ...• . . .. . .••..•....•. _....•••

.....:~. :::::~~:~~~: ::~::::::::.: :::::5~~~- ---::::::::::::
449

- -·-

560

5, 582,130

Pollock.

From-

1, 363,100

=======
======
5,107, 372
742,170
Cusk.

160,000

45,000

282,002

74,334-

Herring. Mackerel. Menhaden.

Pounds. Pounds. Barrels.
Barrels.
Barrels.
Western Bank .............•..•..........................................................••....•••••

§ili{i~~ : ~: :~~~:~:::::~:: :::::~ :::: ~ ::::;&;;;;: :<7: ~::~ ~~~~~: :~~ ~ ~~~~~ ~~: ~~~~~: ~~~~~~
~~;;gm~a. :~i~~~~::::~ ::~ ~: :::~~: - - ;r~ ~- :::~:~: :;;;~~~: ~~~~ ~~:~~ ~~: :~~~~~ ~:~:~~

Graud Banks ....................................... . ..........................................•...•.

Bro·wn's Bank . ................................................•..............•.•..........•......•.•
GulfofSaintLawrence ..................... . .......... . .......... ..........
10,031 .••.••••.•••

:t::re~~~1:11t~~~sr_e_::: ~: :::::: ~::::: ~ ~: ~ ~ :::

· ··· ·· ··
~~-~~~Long Island ~ound ... .'.. .. •..... .... ..... ... ...... ...... ....•. . ... ....... ... ...... ......

6oo· :::::::::: ·······so· ......

::::::::::::
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Total in October, 1886 ••••••••.••••..••.

398,250

10,000

8, 083

11,098

Total in October, 1885... .• . ••. . • . . . • . .

3, 142,790

4, 500

4, 321

30,915 ••••••••.•••

Receipts of fish from -outside vessels at Gloucester, Mass., .(luring October, 1886.

510

•

From Maine and New Brunswick:
Cargoes of dry, pickled, and smoked fish .......••••...••............•..••...•...•••....••.•
13
Hake ...............................•••.•.•..•..••......•••.•••....•....•••....... quintals .. 7,100
700
Haddock ...........................••••.•.•.••.•.•••.....•............•••...•••••.... do ... .
25
Pollock .................................·•...•...•..••..•••••.•....•..•••••..•..••..... do ... .
480
Cod ....................•................••.•.•...•••.•.....•.•...••.................. do ... .
435
Cusk ..................•..•............••.•••.••...........•.•...•••........•.•....•.. do ... .
Smoked herring ...•...........................••..•.....•.••..•..•••..•..•.....•.... boxes .. 14-,000
Bloaters ...........................•.•...•..••••••.......•.•••.••...•..••••..•........ do....
100
Pickled herring .....•.....•.............•.....•••.•.•••.•.•.••..•.•......•••...• ; . barrels..
lOti
From Tiverton, R. I. :
450
Menhaden oil .........•..•..•.•.•.........••............••.••.•••.••......•••.•.•.• barrels..

GLOUCESTER, MASS.,

October 30, 1886.
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IOI.-SALDION IN THE CLA.CKA.DIAS RIVER.*

By A. S. ABERNETHY.
[From a letter to Senator J. N. Dolph.]

I was engaged in salmon fishing in the Clackamas d uring the fishing
season of 1886, from about AprillO until July 10. Most of the time we
fished about 1 mile below the mouth of Clear Creek, where the hatchery was operated some years ago. During the three months named we
caught about 900 Chinook salmon, with one boat and drift- net, and
about five short set-nets. There were several parties fishing at the same
time, and their average was about the same. One man,. who put in a
trap above the mouth of Eagle Creek, several miles above Clear Creek,
claims to have caught about 75 per day. I am certainly within bounds
when I say that within the time named there were 3,500 salmon caught
by all the parties engaged in the business.
After the middle of Jt,l ly the fish became soft and unfit for market, so
no more fishing was done; but they continued to run, and parties who
went up as late as October 15 to fish for silver salmon caught large
numbers of Chinook salmon too old to be marketable but full of spawn.
For several nights one man got about 25 per night mixed in with the silver salmon. There was no fishing done in the river during the month
of March, when the run was very large. The figures I have given refer
only to Chinook salmon.
·
It might be well to call attention also to the other two varieties that
frequent the river in large numbers.
The silver salmon runs from about the middle of September to the
middle of December, and is almost equal in quality to the Chinook.
It runs in the Clackamas, 'hut appears to go no farther up the Willa.
mette than the mouth of the Clackamas. I am told that it is not caught
at Oregon City.
·
The steel-head runs from about December 1 to February 15, and is
very abundant in the Clackamas. This fish is not so much in demand
in the Oregon markets as is the Chinook; but sells very readily in all
Eastern cities, where it seems to be generally preferred to the Chinook,
and large numbers are shipped fresh, packed in ice.
• There is very little time in the year when some one of the three kinds
of fish is not running in the river; and a hatchery could be kept in operation nearly or quite all the year. I will try to get the actual figures
of the catch of each kind of fish during the next season, which will perhaps furnish a better idea of the number than can otherwise be had.
PORTLAND, OREG., November 29, 1886.
• For article by Mr. Barin on the same subject, see this Bulletin (1886), p. 111.
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TREPA.NG FISHERY.

By .JAMES G. SWAN.
[Abstract.]

An important fishery for a food product, although one scarcely known
in Europe or the United States, is that carried on fur trepangs in the
South Pacific and Indian Oceans, wpere it is found chiefly on coral reefs,
from which it is gathered and imported in large quantities into China,
where it is considered a great culinary delicacy. The trepang is found
in all latitudes, but hitherto the supply has come mainly from the
islands of Oceanica, particularly New Caledonia. In Malaysia, the
Ladrones, and the China Sea, thousands of junks are equipped annually
for these fisheries. The island of Erromanga, in the New Hebrides, has
long been an important shipping point for this product.
Thetrepang,or beebe-de-mer, as it is often called-another of its names
being the sea-cucumber-is a rather repulsive looking animal, being a
kind of sea-slug belonging to the genus Holothuria. There are several
varieties. The ordinary kind which is used for food (Holothuria edulis)
resembles somewhat a prickly cucumber in size and appearance, except
that the color is a light brown with a yellow bel1y. .Another kind is
black. Sometimes they are found nearly~ feet in length; but they are
generally much smaller, and about 8 or 10 inches may be taken as the
average length.
The trepang, when prepared for market, is an ugly looking, browncolored substance, very hard and rigid, and can be eaten only after
being softened by water and a lengthened process of cooking, when it
is reduced to a sort of thick soup by the Chinese, who are very fond
of it; and when cooked by a Chiuaman who understands the art, it
makes an excellent dish which the Europeans at Manila regard very
highly.
The preparation of the trepang for market is simple. They are to be
boiled in water, either salt or fresh, for about twenty minutes, and
then slit open, cleaned, and dried. Those dried in the open air or sunshine bring a higher price than those dried over a wood fire, which latter is the usual process adopted by the Malays. Some varieties require
boiling for only a few minutes, or till they become firm to the touch.
They must be dried thoroughly, as they absorb moisture readily, and are
then liable to become moldy and spoil.
No one has yet attempted this fishing in the North Pacific, although
trepangs abound in the waters along the north western coast of America,
particularly in the region of the Queen Charlotte Islands and the Alex·
ander Islands of Alaska, as well as on the west coast of Vanconvet
Island. Some time ago an Indian brought me two good specimens1
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which he had caught at low tide near the end of the mill wharf at l>omt
Hudson. I showed them to several Chinamen, who at once pronounced
them to be the best quality of " whetong," one of the Chinese names for
the trep:~tng.
When properly cured they are a valuable food product, and will sell
In Canton for about $45 per ton. This indicates that there may be a
deal of money in the business, if rightly conducted, as a cargo of a hundred tons could easily be cured at some places in a few months with a
sufficient force of Indians to collect them. The cost is simply to gather
the trepangs at low tide, or have the Indians do so, and then have them
properly dried, which is an easy process, though one requiring some
care and skill. .A few inexpensive experiments will enable one to ascertain the correct way of preparing these slugs, which·will be likely
to find a ready and lucrative sale to the Chinese merchants.
PORT TOWNSEND, WASH., March 19, 1884.

103.-SA..LlfiON IN THE lllc(JL011D RIVER DURING THE 8EA.80N OF'
l.SS6.

By LOREN W. GREEN.

The first run of salmon for this season appeared at the mouth of the
McCloud River on May 15. ,The run was comparatively s,mall in number, and the fish were unusual1y bright and healthy. This was owing
to .the uncommonly high water, which continued till late in the spring,
and gave the fish a much better chance to ascend the steep and rocky
riffles, thus making their journey from the ocean a much quicker one
·than is usual at low water. It is well known that salmon take no food
after leaving salt water, and the state Qf the water during their upward
journey has much to do with their appearance on arriving at the headwaters. Nearly all of this run, which was about five days in passing,
went up to the extreme limit of their spawning-grounds, where they
deposited their ova .
.About the last of May another small run arrived, and for some time
salmon were abundant and much above the average in size. By the
middle of June the water was muddy and the Indians were catching
no fish. On June 20 a small run was passing up the McCloud, and
another was just starting in from the ocean. On tbe 25th they were
still coming in small numbers; and on July 5 a small run arrived, the
fish being larger than any before known here. By· the last of July
there were no salmon, and the water was clear and low.
On .August 21 a good run was reported at the mouth of Sacramento
River, and on the 28th they arrived at the :McCloud River Station in .
great numbers and excellent condition, some weighing as much as 45
pounds. By September 10 a considerable number of dead salmon were
floating down the river; while by the middle of the month many salmon
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were on the riffies, washing the gravel and spawning; and the two runs
met here on the 17th,* the one coming up bright and fresh, the other
falling back dead, or so nearly exhausted as to be unable to stem the
current. On the 25th the fish were dying rapidly, and by the last of
the month no salmon were in the river.
On October 6 a new run came on, large but few; and on the 15th
another run arrived. On the 20th a large run appeared, many being
in a spawning condition; and at the end of the month salmon were
plentiful and spawning freely. Soon after they were dying in great
numbers, while new runs were continually arriving.
On November 20 the largest run of the season (thus far) reached here,
and were spawning freely. Nearly all were large fish, some dead and
others dying, but the riffies were covered with fresh ones, and the bed
of the river on the riffies was washed perfectly clean. By the 24th
salmon were scarce, and considerable numbers of large dead ones were
to be seen along the shore.
There is no doubt but that the. large numbers of salmon which have
visited the McCloud this season, and which are so much above the
average of past seasons in size, are the salmon which were hatched at
the McCloud Station by the U. S. Fish Commission and planted in the
McCloud, Little Sacramento, and Pitt Rivers late in the fall of 1881.
About 7,500,000 eggs were taken at this station during the season of
1881, and it is safe to say that more than 6,500,000 strong and healthy
young salmon were planted in that year. The young fish were kept
and well cared for until able to guard against their natural enemies; and
the waters which carried them to the ocean were so favorable that nearly
all must have reached it in safety.
The fish when planted, being strong and large, instead of sinking to
the bottom and burying themselves in the gravel, as younger fish will
do where numerous enemies are awaiting them, immediately began
searching for food. For several days they kept together and took an
upward course, searching along near the shore and gradually separating. By the following June many of them had reached p~ints 10 or
15 miles above where they were planted. On August 23, 1882, using
a handful of dried salmon eggs to entice them within reach, with a
small dip-net I captured 4-:8 at one dip, some of which would measure
from 4 to 7 inches in length. This was at a point 8 miles above the
place of planting. A few days afterwards there was a rise in the river
which carried the young salmon out of the McCloud and on their way
to the ocean, which they reached in safety, as the rise of water was not
enough to overflow the broken levees.
In 1882 about 4,000,000 young salmon were planted at the McOloud
Station; but owing to some trouble in the hatching-house they were
planted somewhat younger than were those of the preceding year,
and the water that carried them to the ocean was not so favorable and

* See Fish Commission Bulletin for 1886, p. 314.
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many were carried through the broken levees, the percentage of loss
being heavy. In 1883 about 1,000,000 were taken and hatched at the
station and planted in the McCloud. Since then artificial hatching
has ceased, and the number of salmon hatched from natural spawning
in the .river has been almost nothing. Never since 1882 could I call
together more than three or four young salmon, and more often I would
find none at all. Returns from the planting of 1881 have been beyond
the most sanguine expectations, and millions of eggs could easily have
been taken from salmon in the McCloud this season; but unless artift·
cial hatching is again brought into operation in our rivers, our canneries must close, the Indians must suffer, and our beautiful mountain
streams must soon have no salmon.
Comparatively few salmon have been up the Little Sacramento and
Pitt Rivers this season. The blasting operations of the railroad along
the line of the Little Sacramento have prevented the spawning salmon
from ascending the stream as usual, quite a number having begun the
ascent, but finding the gravel-beds covered and a general disturbance
of the water, after a few days they turned back and came to the McCloud. The Pitt River received small runs late this fall; but for one
salmon that goes up the Pitt a hundred ascend the McCloud.
Probably no salmon that deposit their eggs in the McCloud, Little
Sooramento, oi" Pitt Rivers ever return to the ocean. On their arrival
here they are generally of a silvery color, which soon deepens to a dark
red; and after coming on the riffles and beginning to spawn, they fail
rapidly. In washing the gravel their tails become white and threadbare, so to speak; soon a fungus covers their fins, which become stiff
and of little use to the fish; parasites collect in the gills and throat;
their eyes sink deep into the head; and their whole appearance changes
greatly in a few days. Even in this condition they seem to care for
nothing but to remain near the bed of gravel where their eggs are deposited, which they do until driven back by stronger fish or the swift
current. When unable to remain longer they slowly drift down the
river, with their heads up-stream, sometimes making quick darts with
the current for a short distance, and then again facing up-stream.
Often when driven near shore they swim to quiet places where the
water moves· slowly, and remain sometimes for two or three days with
very little movement. At last they will start suddenly, lash the water
into a foam, and sometimes jump their length out of water; but soon
sink to the bottom or :float down the river dead.
It is possible that some of the smaller male salmon that milt near
the ocean find their way back to it alive and are saved by the salt
water. From the river here I have taken salmon that were badly diseased, and by a few applications of salt water they greatly revived.
UNITED STATES TROUT PONDS,

Baird, Shasta

Ooun~y,

California, November 24, 1886.
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104.-THE ENEMIES OF POND <JULTlTRE IN CENTRAL EUROPE.*

By Dr. BERTHOLD BENECKE.

In Central Europe the only mammals which commit depredations in
fish ponds are the water-shrew and the otter.
The w::~ ter-shrew ( Sorex fodiens Pall.) is a pretty little animal, measuring 10 to 12 centimeters [about 4 inches] in length, including the tail,
which is 5 to 7 centimeters [about 2! inches] long. Its thick and soft
fur is black on the back and sides, and whitish or grayish on the
throat, breast, and belly. The snout is somewhat elongated, and can
easily be moved in different directions. The helix of the ear is small;
and when diving under the water, the animal can turn it over, so as to
close the opening of the ear. The feet are bordered all round with
bristles, which spread out in the water and form a good oar. Below
the tail there is a keel-shaped row of long hairs. The water-shrew is
very common in nearly all the waters of Europe, and lives in mouseholes, or in burrows which it makes, and which have several openings,
one of which is invariably below the water. It is an expert swimmer
and diver, and eats insects, worms, and any other small animals whicll
it can overpower. As it is exceedingly voracious, it becomes very
dangerous to the spawn and young fry of fish; but it even attacks large
fish, to which it clings like a leech and eats their eyes and brain. In
hatching establishments especially it can do a great deal of harm by destroying the eggs and young fish, and also cause great injury in ponds
and ditches, if found in large numbers. Hatching establishments must
be protected against them by carefully stopping up an holes in the walls
and the .floor. The water-shrew can easily be caught in the neighborhood of the ponds in mouse-traps baited with pieces of fish or roe.
The otter (Lutra vulgaris .Erxl.) is a strong kind of marten with a flat
head, a blunt snout, short round ears, and strong low legs, with webbed
toes; the fur is exceedingly thick and smooth, dark brown on the top,
and grayish-brown below. The body measures 80 to 100 centimeters
labout3 feet] in length, including a tail40 centimeters [about 15 inchesj
long. The otter lives along rivers and lakes whose shores are covered
with trees or bushes. It lives in burrows which it makes, or in old
fox-holes, which have several entrances, one of which always opens
under the water. It is a skilful swimmer and diver, lives on fish and
crustaceans, an<l becomes very injurious by the circumstance that in
* "Die F(Jinde der Teiohwirtsohaft." From Die TeiohwirtBohaft, Berlin, 1885. Trans.
lated from the German by HERMAN JACOBSON.
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brooks and ponds where it finds plenty to eat it eats only a small piece
of every fish it catches, then lets the fish go, and hunts for another.
The presence of an otter can easily be ascertained by its tracks, which
are recognizable by the distinct impression of the webbed feet, and by
its excrements, generally deposited on flat stones, and containing scales,
fish-bones, shells of crustaceans, and remnants of water-beetles. Its
presence is also generally indicated by half-eaten fish lying on the
shores.
Small ponds can easily be protected against otters by wire fences
about 50 centimeters [20 inches] high and extending t:Xe same distance
below the ground. As soon as there are indications of otters near large
ponds, the whole neighborhood should be carefully searched, and when
positive traces of otter have been found, steel-traps should be set, especially near the place where the otters regularly come ashore.
Among the birds the principal enemies of pond culture are the kingfisher, the heron, the duck, and the diver. Sea-eagles, gulls, and cormorants are found only near very large ponds or lakes ; and we need
not mention them here.
The kingfisher (Alcedo ispida L.) is a very beautiful bird with brilliant plumage, 16 or 17 centimeters long [about 6! inchesJ, with a long,
straight, and sharply-pointed beak, and short tail. The upper part of
the head and neck have a dark greenish-black color, with narrow, close
sea-blue bands. The shoulders and wings are dark sea-green, the back
has a beautiful blue color, and breast and belly are cinnamon-colored.
From the root of the beak a cinnamon-colored, and below it a dark
sea-blue streak extends tlelow the eye as far as the shoulder. The
throat has a yellowish-red color, the beak is black, and the root of the
lower part of the beak and feet are bright red. The kingfisher is not
gregarious, but lives alone near brooks, rivers, and ponds, where, changing about between some favorite places, it hides as much as possible,
sitting on poles, stones, or overhanging branches close to the surface
of the water, and watches for its prey. Frequently it may be seen
darting over the water, swift as an arrow, and plunging into it head foremost, soon to return, carrying in its bill its prey. Its food consists principally of small fish and crustaceans, and also of large insects. According to Brehm, the kingfisher on the average devours every day ten or
twelve small fish, each about as long as a man's finger. It therefore
becomes very dangerous in trout brooks and ponds, especially as it is
by no means so rare a bird as is generally supposed, but is found in considerable numbers near brooks containing fish. Max von dem Borne,
of Bernenchen, has during fourteen years caught upward of seven hundred kingfishers near his ponds. As the kingfisher is in the habit of
sitting on stones or stakes projecting a little above the surface of the
water, it is easily caught in small steel-traps on whose prong a small
piece of wood is placed, inviting it to rest. When caught,. it flutters
about and falls into the water, with the trap, where it is soon drowned.
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The heron (A rdea cinerea L.) has a length of 1 meter [about 40 inches],
and measures 170 centimeters [about 5-k feet] from tip to tip of its wings.
It has an ashy -gray color, a wbite forehead, grayish neck, and dark sides.
A streak running from the eye to the back of the neck, three long feathers
on the back of the neck, a triple row of spots on the front part of the
neck, and the long feathers of the wings, are black; the beak is strawcolored, and the legs brownish-black. It is found in the neighborhood
of shallow waters, where it roosts and has its nest on high trees. They
are frequently so numerous that hundreds of roosts are found close
together. The heron is very shy and cautious, and fishes by daytime
or during light nights standing or wading in the water. It prefers
fish measuring about 20 centimeters [8 inches] in length.
As the herons are very injurious, the regulations prescribe that they
must be killed and their roosts destroyed in the Government forests.
But as in spite of these measures the number of herons is surprisingly
large in many places, owners of ponds must endeavor to get rid of them
as fast as possible by setting steel-traps baited with fish, or by laying
fish poisoned with strychnine in places frequented by herons.
Ducks, both wild and tame, are very .fond of fish spawn and young
fry. They should, therefore, not be allowed on spawning and raising
ponds, while in ponds where larger fish are kept they can do little or
no harm.
Two varieties of the diver (the Podiceps cristatus L. and the Podiceps
minor Lath.) are frequently found in considerable numbers on large
ponds. The Podiceps cristatus is 95 centimeters [about 3 feet] long, of
a shining blackish-brown color on the back and a pure white on the
breast and belly. The sides are· rust-colored with grayish spots ; the
cheeks, throat. and a large spot on the wing are white; the beak is pale
red, the eye red, the foot horn-colored. Round the neck there is a collar of brown feathers, and on the head there is a top-knot in two parts,
which can be raised. The Podiceps minor is only 25 centimeters [about
10 inches] long, of a shining blackish-brown color on the back, and below grayish with occasional dark spots. The throat is blackish; the
head, sides, and front of the neck are brownish-red; the eye is reddishbrown; the beak yellowish-green at th.e root, and black at the point.
Both varieties are nearly always in the water; they dive often and long,
and fly but rarely. The Podiceps cristatu,s lives principally on small fish;
while the Podiceps minor, according to some statements, prefers worms,
snails, &c. It is very difficult to shoot these birds, because they are
exceedingly cautious and are rapid divers; but it is easy to find their
rudely c~nstructed nests in reed thickets close to the surface of the
water, and take their greenish eggs, which have a very fine flavor.
Among reptiles which live on fish, we may mention the swamp-turtle
(Emys europrea L.), and the two varieties of snakes, the Tropidonotus
Mtri:J: L. and the Tropidonotus tessellatus L., but they are so rare in our
ponds th~t they cannot do much harm.
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Among the Amphibia only the green water-frog (Rana esculenta L.) is
dangerous to fish ponds. In so~e places it is found in very large numbers, and does a great deal of harm, not only by depriving the fish of
their food in the way of insects, worms, &c., but also by devouring large
quantities of small fish sporting about in the shallow water. In large
ponds pike may be employed advantageously in destroying frogs ; while
the spawn of frogs and tadpoles is eagerly devoured by trout and carp.
Spawning and raising ponds should, if possible, be protected against
frogs by being fenced in with wire screens. Frogs which have hid, before the pond was fenced in, are easily caught in tubs placed in the
ground near the edge of the pond; when jumping rtbout they fall into
these tubs, and · are then thrown as food to the pike or trout. Frog
spawn found in small ponds should be carefully removed with rakes,
and thrown as food into ponds containing older fish.
Among the insects, two varieties of the water- beetle, the Dytiscus marginalis Sturm, and the Acilius sulcatus L., are varticularly dangerous
for fish, as both the beetles and their larvoo completely devour fish
spawn and little fish measuring several inches in length, while they
will eat deep holes into larger -fish.
Another insect, the N otonecta glauca L., is found in some ponds in
incredible quantities, and with its sharp prong, with which it also
stings human beings so as to cause considerable pain, it kills a great
many young fish, and sucks them. These hurtfulinsect~.may occasionally be caught in large quantities with muslin bag-nets.. Pounded and
kneaded into a dough with fine flour, they can very suitably be employed
as fish-food. It is easy to destroy these insects ori a large scale by scattering quicklime over the bottom of the pond after the water has been
let off'.
A large number of crustaceans a.r e occasionally found on fish as
parasites, without, however, inflicting any serious injury. There are
only two varieties, which, when found in large numbers, do considerable
damage in our ponds, namely, the Lernreocera cyprinacea L. and the
Argulus foliaceus L.
. ·· .
When quite young, the Lernreocera cyprinacea resembles the sand-flea.
After spawning the female changes, when it has firmly attached itself to
the body of a fish, into a worm-shaped tube, 1 to2 centimetersfaboutonehalf inch] long, at the front part of which four horn-like excrescences
develop, for adhering to the gills or penetrating between the scales of
fish. and frequently they enter deep into the body of the fish; at the back
part of the dirty-green body the numerous eggs are carried in two
small, long bags, till they are ready to issue. Lernreocera is often
fomid in enormous numbers on crucians, frequently also on carp, but
rarely on other fish. By moving the hard exerescences referred to
above, it caus~s gatherings in the skin of the fish, which gradually increase in size, soon assume a very dis-gusting appearance, and worry
the fish very much. . As it is im,possible, in cases where the L_ernreoaerfJ.
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by its great numbers, does serious harm, to free each fish from these
parasites, it is best to prevent their further increase by draining the
infected ponds, and to sell the fish before the gatherings in their skin
have become large, and to scatter a great quantity of lime over the
bottom of the pond.
The Argulus foliaceus is round, pressed flat in the form of a shield, 4 to
6 millimeters [about! inch J long, with n long sucking-prong, two strong
sucking-disks with stems close to it, a pair of climbing legs with strong
claws, and four pairs of webbed feet with stiff bristles. It has a dirty
greenish-gray color, frequently swims about in the water in a lively
manner, and occasionally attacks young fish in such numbers as to
cover their entire surface, causing their death. T4e best means of destroying them is to scatter lime in the ponds.
Still greater than the number of crustaceans living on fish is the number of worms living on and in fish as parasites. But, as a general rule,
they do not do much harm, with the exception of the Piscicola geometra
L. This grows to the length of 2 or 3 centimeters [about 1 inch]. The
broad sucking-disks, located at the front and back part of the body, protrude distinctly froru the thread-shaped body, which is only 1 to 2 millimeters [about -i'fr inch] broad, and ·o f a greenish or yellowish-gray color
with darker bands. By means of these sucking-disks this worm moves
about in the manner of some caterpillaTs, while in the water it swims
about rapidly. with a meandering motion. . In ponds which contain
many of these worms the fish may be seen swimming about wildly~
covered with hundreds of these worms all over their bodies, principally,
however, round the fins, gills, eyes, and mouth. By rubbing against the
bottom and the bank~, the fish try to rid themselves of these parasites;
they grow lean, and frequently perish in large numbers. The best
means of destroying these worms is likewise to .scatter lime in the
pond. By putting the fish for a short time in a solution of water and
1 per cent of common salt, they can be freed from these parasites and
again be placed in fresh water.
Some .plants likewise occasionally become hurtful in ponds. Reeds,
rushes, and other high aquatic plants should not be allowed to grow
too luxuriantly in the ponds. Sometimes green algre make their appearance in such enormous quantity as seriously to impede the mov~
ments of the young fish, by forming a net-work between other aquatic
plants. Sometimes also these algre cover a great portion of the surface
of the pond with a yellowish-green slimy mass. They can easily be
removed with a rake.
Lower forms of algre, of the varieties Nostochacem, Oscillarim, and
Ohroococcacem, occasionally produce by their astonishingly rapid growth
the so-called "water-bloom" ( Wasserblilte), and transform the water
into a blue-green mass resembling oil. Sometimes this" water-bloom"
causes the death of all the fish in a pond; in other cases only certain
varieties d~e, and frequently the fish are not at al~ affected by it. So
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far no experiments have been made with the view to ascertain which of
the algre forming the" water-bloom" exercise an injurious influence on
fish. It is, therefore, very desirable that careful observation should be
made in this respect.
The Saprolegniem, a low variety of fungus, which are injurious to fish
eggs, are also frequently found in pon_d s on full-grown.fish. They probably adhere only to sore places on the fish, and, spreading more and
more, frequently cover large portions of the body of the fish with a
thick slimy cover of a whitish color. This disease has been especially
noticed in :fish kept in small basins, and ofte.n destroys a great many
fish; but ev-en when in a state of freedom in open waters fish are frequently attacked by this epidemic, and in the English rivers the salmon
frequently die of this disease by thousands. The purer and cooler the
water is, and the more air it contains, the less will it favor the growth
of these fungi. A healthy vegetation of green aquatic plants prevents
their spreading all over a pond.
Fish which have been attacked by these fungi may be cured, unless
very large portions of the body have become affected, by placing them
for a short while in a solution of water and 1 per cent of salt, or by
rubbing 'the sore places with a solution of water containing a higher
percentage of salt.
As enemies of pond culture we may finally mention various 4iseases,
which are known by a variety of names, but of whose causes and nature
we are as yet almost entirely ignorant, and in respect to which we need
much accurate and painstaking observation .
. KONIGSBE~G, GERMANY, July, 1885.

10:5.-PISHERY IN DU8TRIE8 OF THE ISLA.ND OF HOKKA.IDO, JAP A.N.

By K. ITO.
INTRODUCTORY REMARKS.

The island of Hokkaido, in Japan, formerly known as Yesso, is situated immediately north of Niphon or Hondo, and separated from it by
the Strait of Tsugaru. It lies between latitude 41 o 21' and 450 30'
north, and has an area of 5,109 square ris (1 ri=2.5 miles). This island
has remained, for a long time, as a wild territory, roamed over by Ainos,
an aboriginal race; and it is not more than twenty years since the
Japanese Government took up the effort for its colonization.
·The only industry carried on by Japanese in this island previous
to that time was :fishing; and even in present days this constitutes
one of the most important industries of the island. It is, however, to
be remarked that the :fisheries are confined to in-shore work, and the
method pursued in curing fish caught is yet very primitive. Hitherto
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no efforts which amount to anything have been made in the direction
of propagation. Notwithstanding these circumstances the annual yield
of the fisheries is $5,000,000 to $7,000,000; and, with the recent steps
taken by the Government to introduce more enlightened and economical
methods of carrying on the industries, and the enthusiastic efforts which
the recently organized society of fishermen is making, it is to be hoped
that the fisheries of the island will yield a much larger return in future.
S'l.'.A.TUS OF SOME OF THE PRINCIPAL FISHERIES OF HOKKAIDO.

Herring ftsheries.-Herring (Olupea harengus Linn.) are caught mostly
along the western or Jap'a n Sea coast of Hokkaido dur"ing their spawning season, which commences generally in the first part of April and
continues until the latter part of June. Two kinds of net are used for
their capture, namely, the moored trap-net and the gill-net. The larger
part of the herring caught is worked up into scraps and oil, while the
remainder is split and dried upon scaffoldings. Bones, gills, and milt
left after the split herring is made, are separately dried and sold for
manure; while roes are dried or pickled and used as an article of food.
All products of the herring fisheries are used in the home market, except the oil, which is exported, when low prices pre vail in the island, to
a certain extent to the United States.
Fall-salmon or "sake" ftsheries.-Fall salmon (Oncorhynchus haberi
Hilgd.) or" sake," as it is called by the Japanese, ascend several streams
in Hokkaido, after the middle of September, for the purpose of spawning. It is caught both in seas and rivers; in the former case traps and
gill-nets being used, while in the latter drag-seines are employed. The
salmon are mostly cured and sent to southern markets, although they
are canned to some extent in the province of Nemuro.
Spring-salmon ftsher,i es.-Spring salmon (Oncorhynchus perryi Hilgd.),
known in the island as "masu," ascend the rivers in May. They are
not so abundant as the fall salmon, but somewhat superior in flavor.
The methods of capture and curing are rna terially the same as those
for the fall species.
God ftsheries.-Cod (Gadus brandtii Hilgd.) are caught mostly during
winter and early spring with trawls. The fish of early in the season
are slightly salted and sent to the southern market for immediate consumption; while those of the later season are split and'' thorough cured,"
boned, and'' hard dried." The liver is utilized for the manufacture of
codliver oil, and the beads and bones are made into fertilizers.
"Iu:ashi" ftsheries.-''lwashi" (Olupea melanostieta Schleg.) is a small
species of herring that approaches the eastern coast in rather small
schools during summer for the purpose of seeking food. The school is
more or less mixed with "seven-spots" (Etrumeus micropus Bleek.) and
the young of spring herring (G. harengus). It is caught with drag~
seines, and worked into oil and scraps.
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Trepang .fisheries.-Trepangs or sea-cucumbers (Holothuria) are coL
lected with dredges upon the sandy bottom of the sea around tlle island.
They are boiled in the decoction of the leaves of "yomogi" (a plant of
the genus Artemisia) aftet' the ·abdominal contents have'been cleaned
out, and are dried in a kind of kiln fol' exportation principally to the
Chinese market.
Ear-shell.fisheries.-The ear-shell or sea-ear (Haliotis) is a large gasteropod occurring only on the western coast. It is speared with a sort
of trident from a dory in water from 2 to 4-2- fathoms deep, the fi~hermen
being enabled to discern the mollusk in these depths by the aid of an
open box with a· glass bottom, used on the same principle as a spongefisherman's water-glass. Suits of diving apparatus were formerly much
used for this fishing; but this use was recently prohibited by legislation,
on account of their devastating influence upon the fisheries. After the
fresh product is separa~ed from the shell, it is cooked, dried, and slightly
smoked, for sending over to China.
Squ_id .fisheries.-Squid is caught with hook and line, during the fall.
It is split and dried, both for home consumption and for exportation to
China.
"Kombu" fisheries.-'' Kombu" is a species of algre belonging to the
genus Laminaria, growing upon submerged rocks in salt water. The
best kind is collected mostly on the northeastern coast during the fall
months. It is dried by spreading it upon a sandy beach, and afterward
cut up into lengths of 4 feet, and bound into bundles weighing about
66 pounds each. It is inspected and branded before exporting to the
markets of China.
Sea-otter jisheries.-The sea-otter is found about the Kurile Islands,
where it is captured by means of guns and small bomb-lances, for its
exceedingly rich furs. It is to be much regretted that this valuable furbearing mammal is rapidly diminishing in number, on account of the
indiscriminate destruction of both young and old by those who come
from different countries to hunt it.
Oyster .fisheries.-The oyster occurs in the shape of small islands in
some lagoons on the northeastern coast. It is cooked and dried with
steam, and sent to China.
STATISTICS.

Number of persons, boats, seines, and nets engaged in the fisheries of Hokkaido in 1884.

Fisheries proprietors ..•....•..•...•..••..••...... ."..

~~J~o!~~ -~~~~~: ::::::::::::::::::::::::::::::::::::

Seines .............................................. .
Trap-nets ........................................... .
Gill-nets ........•..••..••...•. --- .•....•.. -- ...•.....
Miscellaneous nets .................................. .

3, 218
17,440
15, 100
496
935
150,820
6,406

3, 324
33,630
16,800
267
1, 828
33,365
40

1, 338
14,703
3,473
326
335
65
65

7,880
65,773
35,373
1, 089
3, 098
184,250
6,511
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Value of the principal fishery products of Hokkaido in 1884.
•

Fishery.

¥:~~~~;; :.::::::::::::: ::::~:::: :::::::::::::::::::
~~d~~ -8~1~~~::::::::: ::::::::::::::::::::::::::::::

Iwashi. ...............•••••••••.••••••••••.••••••.•..

i~~~st~fl:::::: :::::::::::::::::::::::::::::::::::::::
i~~~o~:::: ::::::::::::::::::::::::::::::::::::::::::

Yens ..t

1, 412,762
31, 989
1, 528
16, 396
116, 577
5, 661
26, 818

:~: ~gg

Yens.

2, 023,883
221, 993
5, 617
85, 048
15, 434
23, 210
95, 123

18~: ~~i

Sea-otter ....•.••••••.•••••.••••••••.•.••••.••••••.••..••.•........•••.. ······
Oyster ..•••.•... : ••••••.••••.•••••..••.•••••••••..••..•.•................•.•.
Total . . • • • • . • • • • • • • • • • • • • • • • • . • • . • • • • • • . • . • • . • .

1, 696, 974

2, 662, 936

Yens.

108,003
281,874
118,675
712
1,640
14,623

Yens.

164,440
3,150
13,413

3, 544,648
535,856
125,820
102,156
133,651
43,494
121,941
38,067
404,244
3,150
13,413

706, 530

5, 066, 440

*One yen equals about 80 cents.

The total value of the yield for the year 1884 was unusually small, on
account of a poor catch and low prices.
WASHINGTON, D. C., December 20, 1886.

106.-YOUNG SALMON IN NORTHERN NEW .TERSEr.

By F. lll. WARD.
[From a letter to Mr. Fred Mather.]

About May 20, 1885, nearly 100,000 fry of the Penobscot salmon
(Salmo salar) were planted under the direction of the U.S. Fish Com~
mission in the Paulinskill, Pequest, and Musconetcong Rivers, they
being tributaries of the Delaware in Northern New Jersey. These fry
were placed in the streams about 20 miles from where they emptied into
the Delaware; and in September, 1885, some of the young fish were
found in the Paulinskill, and in the small tributaries or spring runs
near where they empty into the main stream.
In May, 1886, I learned that some salmon had been taken by a party
while fishing for trout at a point about 5 miles below where they were
placed the year before. The party that caught them thought at first
that they were rainbow trout, but on examination I learned that they
were young salmon from 4~ to 6 inches long. They were taken with
common angle-worm bait, and seemed to be quite numerous at this
point.
.
I saw them during the early part of last September in the same stream,
and have no doubt that they have done equally well in the other two
streams. There were about 40 taken at this point, and nearly all were
returned .to the water. I a·m satisfied from this experiment that planting the fry in the headwaters of the tributaries in natural trout water
is the best way to stock the Delaware.
NEW1'0N, N.J.,

No~ember

13, 1886.
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107' .-PRESENT CONDITION OF THE CALIFORNIA. GRA.Y WHALE
FISHERY.

By CHARLES H. TOWNSEND.

The Oalifornia Gray Whale (Rhachianectes glaucus Cope) is the first
species treated of in Capt. Charles M. ~cammon's work on the Marine
Mami:nals of the Northwestern Coast of North America, and his account
testifies to its importance as an oil-producing cetacean in the estimation
of the whalers of twenty years ago.
Although migrating to the arctic regions in summer, it was not
usually molested in northern waters by civilized whalemen, to whom
the baleen-yielding bowheads and right-whales were of more value;
bnt when it had repaired to its winter breeding resorts in the. lagoons
and bays of Lower California, the whalemen, shut out from their arctic
hunting-grounds, pursued it with great profit. From the fact of its
being a species of rather limited range, unknown as far south as Pan. ama, and unlike other whales, closely following the coast lines in its
migrations, which subjected it to attacks from Eskimo and Indian
whalers along shore as well as from the ships of white men, its numbers
became much reduced, so that Captain Scammon, writing of it in 1874,
predicted its speedy extinction.
The pursuit of the species in the lagoons of Lower California, where
probably more·than a score of vessels sought it annually, had already
been abandoned as no longer profitable for ships, and numerous ''shore
stations" along the southern coast of Upper California had been established, from which small boats could be sent out to capture the gray
whales during their annual migrations, which permitted of the business
being continued so cheaply that it was still profitable, notwithstanding
the reduced numbers of the whales.
,
For many years the gray whale has been undisturbed in its breeding
haunts and appears to be. in no danger of extinction as a species, n~t
withstanding the continuance of coast whaling. Its numbers certainly
have not greatly increased, hut recent experience with this whale leads
me to the conclusion that the fear which has been expressed for the
safety of the species is unfounded, and that it is in no immediate danger
of extermination.
During several trips along the California coasts at various times
from September, 1884, to January, 1886, I visited the shore whaling
stations of Upper California as well as many of the lagoons of the Peninsula, and learned something of the business of coast whaling as it is
carried on at the present time.
SHORE STATIONS.-Of the eleven whaling stations mentioned by
Scammon as established along the coast ten or twelve years ago, only
five l'emain-those at Monterey, San Simeon, San Luis Obispo, Point
CoP 'ption, and San Diego.
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1l1onterey.-The Monterey station is the oldest of these; and the charter
of the Monterey Whaling Company, which I saw framed in the ancient
stone building used as headquarters at that place, bore tbe uate 1854.
Gray whales then resorted to the shoal water along the north beach of
Monterey Bay to roll in the sand as a relief from the barnacles and other
parasites which infested them, and were easily secured, especially when
half strancled at low tide; but the persistent persecution to which they
were subjected <lrove them away, so that at the present time they must
be sought far outside the bay. . The seasons of 1885 and 1886 were especially dull at this station, owing in part to rough weather which prevented the boats from going out regularly, but chiefly to the wildness
of the whales which were learning to shun the locality.
The "up season" at Monterey is now unproductive, as thew hales keep
well off shore when returning with their young. l was told at several
stations that shore whaling began its decline with the general use of the
bomb-gun and lance by inexperienced persons, so many animals having
been wounded as to make them wary and in general more quiet in their
movements, leading some of the whalers to a suspicion even of their
"blowing" more cautiously.
The greater part of the oil yield at Monterey is aerived from the
humpback whales taken in summer, and it is probable that whaling
would be abandoned at that station if the business depended upon the
supply of gray whales. Monterey is in fact the only coast station where
summer whaling can be carried on to any advantage. During the year
1862 the two companies then located there secured nearly 2,500 barrels
of oil, the bulk of which was derived from the humpbacks, taken during
the summer season, which lasts from September until December, the migration of the gray whales lasting from the latter date until February 15.
So far as I observed, all the whalers there are Portuguese, whose manner of life is simple, and who appeared to make but little more than a
plain living out of the busin6ss. There were eleven gray whales taken
at Monterey in 1883, and twelve in 1884. Occasional finback and sulphur-bottom whales are secured there, so that with all the species obtainable there is still a fair yield of oil at that station.
·
San Simeon.-The San Simeon station was founded in 1864 by Joseph
Clark, a Portuguese native of the Azores Islands, and has been kept in
operation under his management ever since. Unlike Monterey, this station depends almost entirely for its business upon the gray whales,
which pass southward with great regularity from December until February. The "up season," lasting until April, is also profitable at San
Simeon, but the catch there consists chiefly of males, the females keeping farther oft' shore when passing northward with their young. During the hist ten years Captain Clark bas seen but one female accompanied by young in the vicinity of his station. At San Simeon, and all
the whaling establishments situated south of it, females exceed the other
sex in numbers during the "down run," and most of thP.m contain well-
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developed young. At this place and at San Lais Obispo, the nearest
neighboring station, I saw four young whales lying on the beach, which
had been taken from females killed in the vicinity during that season
(December, 1885). Their average length was about 12 feet; the largest,
which I sketched, being 17 feet long, and from an adult nearly 40 feet
in length. They were probably within two weeks of the time of birth
when the parent animals were killed. No use was made of these young
whales, although they were coated with blubber 2 inches thick. Hump·
back whales are scarce at San Simeon, where they were once common.
San Luis Obispo.-The San Luis Obispo station has been in constant
operation for many years. The season of 1885 was rather unprofitable
there, several large whales which were killed having sunk too far off
shore to be brought in, or the buoys, marking their position until they
should float by decomposition, having been lost sight of. Three were
secured late in the season.
Point Conception and San Diego.-The Point Conception and the San
Diego stations, like the preceding, have been kept in profitable operation
ever since their establishment, the former securing eleven and the- latter eight gray whales during the past season. The San Pedro station
is now abandoned, the force gathered there in 1884 now being employed
at Point Conception.
PRESENT NUMBERS.-The following table, showing the numbers of
gray whales taken on the southern coast of California during the past
three seasons (167), is made from.information furnished me by Mr. Clark
and other whalers now in the business:
1883-'84.

Stations.

1884-'85.

1885-'86.

- - - - - - - - - - - - - - - - - - - - --1-- - - - - - - -

n

~c:~~:lo~-:::::::::::::::::::::::::::::::::: :::::: :::::: :::::: ::::::::

San Luis Obispo ...•...................................... ------ ........
6
Point Conception . ... . . .................. ...... ... . .. ..................
25
San Pedro (abandoned in 1884) .................................................. .
San Diego .. • .. . . • • .. • . .. .. . . . . . . . . . . . .. . .. . .. • . • . . • • • • • . .. . .. .. . .. . . .. .
5
58

Total ........ -- .•.. --.-- ..•.• --·--··-···--··--·····--··--··--··-- -

12
15
4
18

5
14
3
11

13

6

8

68

41

1

Stormy weather on the coast had the effect of lowering the annual
catch in 1885-'86.
At the San Simeon station in December, 1885, I ·could see whales
biowing almost every hour during the day. From the elevated ''look·
out," or observation sta~ion, on shore an extensive stretch of ocean
.could be examined with the telescope. During my stay, and for a short
time afterward, covering a period of fully a month, Mr. Clark counted
forty whales passing southward. Many of these were too far off shore
to be pursued by the three boats that were daily cruising outside during
the season, and a few may have been other species than gray whales,
but counting the forty whales actually seen in December and doubling
that number to include ihose that passed at night during the same
period, we ha·v e eighty whales per month easily accounted for. - Doubling
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tbis number again to include those which pass within sight of the lookoutstation in January (for the ''down season"lasts two months), we have
one hundred and sixty whales as the number that may readily be seen
at the present ti~e from one point alone during the '' down season."
What proportion this number bears to the number passing off shore
would be hard to say, but it is certainly less than half, since the whales
near the coast are mostly females seeking bays and lagoons in which to
bring forth their young, which would leave the males and young
whales unaccounted for.
~hese safe and obviously low estimates, and the above table showing .
the actual catch during the past three seasons, afford a very fair showing for a species so scarce in 1880 that only one individual could be
captured, and indicate a tendency towards its re-establishment while
unmolested in its breeding resorts.
FOOD, YOUNG, PARASITES, AND HABI'l'S.-The opinion of the men
with whom I talked is that it does not feed to any great extent outside of
its arctic habitat. It is certainly much thinner on the northward than
on the southward run, a male that would yield 00 or more barrels of oil
in the down seaRon yielding less than.25 two months later. Whalers
admh their ignorance of what constitutes the food of this animal, and
can find nothing in its stomach during the breeding season.
The young Rhachianectes just before birth has a narrow, irregular,
/ longitudinal ridge along the posterior part of the back_, which I did not
observe in the adult. It extends from about opposite the vent to the
flukes and is iuterrupted in many places. This ridge probably corresponds to the series of transverse ridges along the back of the adult as
described by Scammon. Although the young whales which I saw on
the beach at San Simeon had been dead but a short time. and were but
slightly decomposed, the baleen was so loosely attached that it had
slipped from its place in the jaws. It was not frayed and ragged on
•
the inner surface as in that of the aduit.
The adults usually have many barnacles deeply imbedded in the skin.
The specimens I preserved have been identified by Mr. W. H. Dallas
Cryptolepas rhachianecti. Numerous specimens of the whale-louse
(Cyarnus) were also seen.
While cruising among the lagoons of Lower California in 1884, searching for sea-elephants, I heard many stories told by the natives of the
ferocity of the female gray whales when attacked in their breeding
places-storiesamplyattested bythenumberofgravesofill-fated whalers
one meets with all along these desolate shores. When her young had
b~en killed, the female, actuated apparently by motives of revenge, attacked boat after boat, demolishing it and scattering and drowning its
occupants. This danger:ous character gained for the animal its common
name of" devil fish," and that fatalities were of frequent occurrence
may be emphasized by the statement that in the vicinity of the now
deserted lagoons a leading feature in the landscape is the solitary grave
with its conspicuous fence of weather-worn whale-ribs.
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THE CHASE.-There are usually high observation stands at the shore
stations of Upper California, from which a sharp lookout is kept. When
the spouting of a whale is distinguished, the observer signals its position to the boats cruising off-shore, by means of a large fiag, to which
they reply by dipping the peak of the mainsail.
When near enough to the whale, a lance, with line attached, is fired
into it from a heavy harpoon-gun mounted. on the bow of the boat. It
is finally killed by an explosive born b-lance fired from a born b-lance gun
held to the shoulder, and is towed ashore after much hard rowing.
Mr. Clark, of San Simeon, recently took from a gray whale one of his
own harpoons which he had fired into the animal two years before, the
exposed portion of the instrument being rusted to the slimness of a pipestem, contrasting strongly with the bright and sound part protected by
the fiesh and blubber.
OTHER SPECIES.-The catch of other whales in 1884 and 1885 was as
follows:
Stations.

Rightwhale.

Humpback.

Sulphur·
bottom.

----------------------1---------

Occasional finback whales are taken at the coast stations, but their
appearance is very irregular. Sperm-whales are of stiH rarer occurrence, but one was captured at Carmel Bay in 1875, which yielded 53
barrels of oil. Whale-oil prepared at the coast stations is worth about
25 cents per gallon.* At this low price, whaling for the gray whale
must be carried on inexpensively from coast stations to support those
engaged in it, and it is unlikely that a return to ship whaling in Lower
California would be found profitable at the present time.
W ASHING'l'ON, D. C., November 10, 1886.
EXPLANATION OF THE PLATES.

VI.-Rhachianectes glaucus Cope. California Gray Whale. Fretus, 17 feet
long, taken from an adult about 40 feet long, San Simeon Bay, California, December 25, 1885. Specimen inclined a little to the right
side and slightly imbedded in the sand. (From a sketch by Charles
H. Townsend.)
PLATE VII.-Rhachianectes glaucus Cope.
California Gray Whale. Fretus, 17 feet
long. (From sketches by Charles H. Townsend.)
FIG. 1.-Head, from above. LL, lower lip. T, tongue.
}""'IG. 2.-Lower jaw, from below, showing the deep longitudinal furrows.
FIG. 3.-Flukes, from above.

PLATE

*Arctic oil generally brings a few cents more in the market .
.

'

PLATE VI.
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PLATE VII.

Head, lower jaw, and flukes of California Gray Wh~ le, Rhachianecles glmwu.<J CopA.
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l.OS.-SA.LMON IN 'I.'HE HUDSON RIVER.

By .A. N. CHENEY.

Ever since the beginning of artificial fish-culture there has been considerable discussion as t:> whether the Hudson ever was a natural salmon river, where the salmon regularly came from the sea for the purpose of spawning, ·and several attempts have been made to make its
headwaters a spawning-ground for salmon at the present. When Henry
Hudson, in 1609, sailed up the river he reported a ''goodly store of salmon"; but with the exception of this statement, there is now no evidence that salmon ever ascended this river, and the few occasional
:fish that have been found were probably stragglers from the Connecticut. In fact, it must have been as impossible three centuries ago for
salmon to reach the headwaters of thA Hudson for the purpose of spawning as it is now-perhaps more so, owing to the absence of modern fishways. Cohoes Falls, near the month of the Mohawk, and Baker's Falls,
at the great bend of the Hudson just below Glens Falls, must have
kept the fish away from their suitable breeding-grounds. It is possible,
of course, that salmon may have spawned in some of the small tributaries, or in the river itself below Baker's Falls ; for it is stated on good
authority that salmon spawn in the Restigouche River, of Canada,
within a few miles of tide-water, and some instances are related of their
spawning in brackish water at the head of the tide; but this is not at
all likely, nor would such spawning suffice to keep the river stocked.
It is well known that salmon, in order to reach suitable spawninggrounds, will ascend falls of surprising height and surmount obstacles
that would turn back any other fish. Some time ago the authorities in
Norway caused some experiments to be made to ascertain the limit of
the leaping powers of salmon. It was found that some fish jumped
over a vertical barrier of 16 feet, while the average jump was 12 feet.
Between 1873 and 1876 the New York fish commission planted 156,000
Oalifornia salmon fry (Salmo quinnat) in the headwaters of the Hudson,
and nearly 100,000 on Long Island. Few, if any, of these fish were ever
afterwards heard from ; and it is supposed that the water of the rivers
of the Atlantic coast south of 41 degrees of latitude is too warm for this
species from the Pacific slope. In 1880 the State of Vermont made a
small plant of Atlantic salmon fry (Salmo salar) in the Battenkill, which
flows from Vermont into the Hudson north of Troy, and this planting
may account for the salmon taken in the Hnd~on in 1884. N atnral obstructions, however, prevent these salmon from returning to the place
where they wer8 planted.
It was determined by the U. S. Fish Commission a few years ago,
wben the obstacles that had previously stood in the way of the ascent
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of fish were being overcome, to plant salmon fry in the headwaters,
where they would find suitable and abundant food; and if they returned as mature fish through the waters of the lower part of the river
the success of the experiment would be assured. · Since 1882, accord-·
ingly, more than a million and a half of fry have been planted in the
Hudson by the U.S. Fish Commission. As ordinarily these salmon go
down stream to salt water at 2 years of age, and 2 years later return to spawn, it was expected that some would come back in 1886, as
the first plant thus made was in 1882. That they did so is evide.nced by
the catch of 3 salmon, weighing from 10 to 13 pounds each, in the
river below the Troy dam.*
A few days ago, during a freshet in the Hudson, two of the young
salmon planted in the headwaters of the river were taken in the flume
of a mill two miles above here, and replaced in the stream to go on their
way to the sea. One weighed one-half and the other three· fourths of a
pound, which shows very encouraging growth. The point where they
were taken is three miles below Clendon Brook, which is the lowest
tributary of the Hudson in which young salmon have ceen planted.
In October, 1885, at the request of Prof. S. F. Baird, I caught a few
of the plant of 1884, then about 18 months old, and forwarded them to
Washington. These young salmon 'Were from 6 to 8 inches long, covered with fin~ silver scales and dotted wY.th carmine and black. When
they go to sea a few months later the carmine dots disappear, but the
black spots remain and are found on the adult salmon. During the past
summer I did not see in Clendon Brook (where they were planted) any
that I considered of the plant of 1884; still, some may have been there,
as all of one year's hatching do not go to sea at the same time. Some
salmon grow much faster than others, and in one can of yearling fish
(all hatched at the same time) I found that they ran in size from -2~ to
about 6 inches. One of the salmon that were taken in 1885 contained
ripe milt. In the summer of 1886 I reported that the plant of 1884
seemed to have gone to sea, and undoubtedly most of them had; but
probably some of the slow growing fish of 1884 remained and could not
be distinguished from those of 1885. In July last I took specimens of
the plant of 1885, which were almost as large as the eighteen months'
fish of the year before.
By these experiments Professor Baird has showed that salmon planted
in the headwaters of the Hudson will endeavor to return t~ere to spawn;
and all that there seems to be lacking to make the Hudson a salmon
river are means for the fish to get back to their spawning-grounds and
laws for their protection. The obstacles are being overcome by means
of fish ways; but at present there is no protection for the Atlantic salmon in this State, as heretofore there have been no salmon to protect.
GLENS FALLS, N.Y., December 27, 1886.
• See notice of this in the Fish Commission Report for 18E:J5, p. 110.
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109,-BELOSTOM.IDJE AND SOME OTHER ~'J.SJ!I-DESTROYING BUGS.

By GEORGE DlllllliOCK.
[From Annual Report of the Fish and Game Commissioners of Massachusetts, 1886. J

Insects are generally considered to be beneficial to fishes by furnishing them one of the most unfailing sources of food. There are, however,
a few insects which are injurious to fi shes, thus making an exception
to the rule. De0eer1 published a statement in 1774 that the larvrn of
dragon-flies, or, as they are sometimes called, devil's-darning-needl~s
(the Libellulidm of naturalists), would seize and kill fishes, a statement
confirmed by Dale2 in 1832. Von MuetzschefahP in 1778-'79 mentioned
several aqu.atic insects which attacked the perch, among them two ·
species of water-beetles (JJytiscidm) and two species of water-bugs
(Notonecta glauca, and Nepa linearis-now called Ranatra linearis).
The destruction of young fishes by water-beetles has since been noted
by Elles4 in 1830, by Dale5 in 1832, and by Riley6 in 1885. In regard
to the water-b11gs, observations published within the past few years
have not only confirmed the above-mentioned earlier statements, but
other bugs have been discovered to attack fishes. Leidy, 7 as early as
1847, writes that species of Belostoma and Perthostoma (Zaitha) prey
upon fishes. Glover, 8 in 1875, states that Ranatra quadridenticulata
anrl Belostoma a.mericanum feed on small fishes, and that Nepa apiculala
probal)Iy, and Notonecta ~insula'ris possibly, do the same. Milner, 9 in
1876, writes that Belostoma grande captures and eats fishes. Miss
Ormerod, 10 in 1878, describes how Ranatra linearis attacks fishes; the
same year Peck11 called attention to the destruction of the eggs of carp
by the same insect. Turner, 1211 the next year, mentions the killi:ug of
young sticklebacks in an aquarium by B elostoma. Leonard 14 notices
the showing at the Edinburgh Fisheries Exhibition in 1882 of a preparation by Hugh D. McGovern, of Brooklyn, N.Y., of a year-old trout
"surmounted by the fish-eating bug, Belostoma grandis," which was in
the act of killing the fish by piercing its head; and Todd 15 the same
year describes how a Belostoma, about three-quarters of an inch long,
was seen· to vanquish a fish three or·four times its own length. Uhler, 16
in 1884, states that Ranatra destroys the eggs of fishes, and sometimes
attacks the young fishes themselves and Rucks their blood. Writing of
Belostoma grande, the giant species of this genus that is found in tropical America, he states that "it is a formidable monster in the popls of
.l,Superior figures refer to the citations of literatur e at the end of this article.
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Demerara, where it lurks on the bottom of the muddy pools which match
its color, ever ready to grasp the unwary fish in the cruel embrace of
its sharp hooked fore-legs, there to remain fixed until life becomes extinct with the outflow of its blood." This author adds: "Scarcely less
rapacious are the species inhabiting the United States. One of these,
B. grisea, is the facile master of the ponds and estuaries of the tidal
creeks and rivers of the Atlantic States. Developing in the quiet pools,
secreting itself beneath stones or rubbish, it watches the approach of a
Pomotis, mud-minnow, frog, or other small-sized tenant of the water, when
it darts with sudden rapidity upon its unprepared victim, grasps the
creature witli its strong, clasping fore-legs, plunges its deadly beak deep
into the flesh, and proceeds with the utmost coolness to leisurely suck
it·s blood. A copious supply of saliva is poured into tbe wound, and
no doubt aids in producing .the paralysis which so speedily follows its
· puncture in small creatures."
Of easily accessible articles in which the habits and fisli-eating propensities of aquatic hemiptera are noticed, probably the most interesting, on account of its popular, simple style and becam~e it deals with
.American insects, is the paper by Glover 8 in the Report of the U. S.
Commissioner of Agriculture for the year 1875. This paper is entitled
"Heteroptera, or Plant-Bugs," but deals with many bugs that either
suck the juices from plants or animals, or that are entirely rapaciou~, as
are most water-bugs, depending ior their nutriment entirely on the blood
of other animals.
·
The rapid extension of fish-culture has called attention to the attacks
made upon fishes by tbeir enemies. It is quite likely that tbe requirements of fish-culture itself, such, for exar.nple, as a~~ociating together
in the same pond large numbers of fh;hes of about the same size, hn.s
furnished conditions that have permitted the increase of the actual
number of the hemipt.~ra that prey upon them. The abundance of food
for water-bugs in a pond stocked with small fishes only, and the absence
of larger fishes to devour the bugs while the latter are still quite young,
may both contribute to the welfare and increase of the bugs.
That the loss of fish due to these insects is considerable seems quite
probable, because, notwithstanding thdr secluded habits, they are not
rarely to be seen about ponds, sometimes e\"en in the act of taking
fishes. The following quotation from a letter from lVIr. E. A. Brackett,
of Winchester, Mass., cbairman of the commissioners on in_land fisheries for Massachusetts, under date of December 16, 188~, w_ill illustrate
this fact. He writes : ·
''In October last; while drawing off the carp pond, the water became
very .roily, and I noticed several young carp moving on the surface,
sidewise, evideritly propelled by some external force. With a dip-net
I took these young fish out, and found that in every case they were
firmly held by a w<~~ter-bug. The fish were dead,_and the bugs a.ppar-
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ently had been feeding on them. I had no means of determining how
many of these bugs were in tlle ponu."
The largest, and without doubt the most dangerous to fishes~ of these
water-bugs are those whic.:h belong to a family
called by naturalists Belostom-idm. It is especially of these Belostomidm tllat tll is paper treats.
In the northeastern United States the common
forms of these bugs belong to the genera Zaitha,
Belostoma, and Benacus. The accompanying
figure of one of the species of Belostoma, wllich
genus in the tropics contains some veritable
giants in the insect liue, will gi\e a good gen~ral idea of the form and appearance of these
insects. The species figured, B. grande, is found
intemperate and tropical parts ofNortli ~<\.mer
ica. The form of insects belonging to the genus
Belostoma is elongated oval, and their considerably flattened form and large size serves to dis.
tinguish them from all the other bP.fore- mentioned water-bugs except those belonging to
the genus Nepa, and from them they are e~sily Belostoma grande.-.After Riley.
di~tinguished by the fact that the body of N epa
terminates in a long tube formed by the apposition of two grooved appendages; through this tube the insect obtains air for breathing, while
the species of Belostonza have no such tube. The form in Zaitha is like
that of Belostoma, but the species are smaller. In Benacus, another
closely allied genus, of which the sole species, B. haldemanum, is found
in the United States, the femur of each fore-leg lacks the groove on its
forward side, a groove which is present in the species of Belostoma, and
which serves for the partial reception of the tibia when the fore-leg is
folded up. 'fhe genera Zaitha and Benacus formerly were considered
to be a part of the genus Belostoma.
Insects of the family Belostomidm are abundant in nearly all parts of
the tropical and temperate zones of both hemispheres, except in Europe,
where they are extremely rare; but, as a general rule; these insects are
larger the warmer the climate in which they live. Individual specimens
of Belostoma g'r ande are sometimes found in tropical America which
measure 4 inches in length, and B. griseum, which is found in the northern United States, attains a length of 3~ inches. The young of this
species when only two da;ys from the egg measured, according to Packard, a third of an inch in length.
The color of the species of Belostomidm is brown, of a greater or less
depth, or of a yellowish or a greenish shade. Partially covered with
mud, they are quite difficult to discover. The sexes are not easy to distinguish from one another, except that females can at times be distin·
guished by the eggs which they carry.
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These large insects are not only provided with powerful fore-legs
which they use to seize their prey, and strong, somewhat oar-shaped
hind-legs for swimming; but, when full-gTown, they have strong wings
and are capable of long-sustained flight. By their flights, which, as in
most aquatic hemiptera, take place at nigllt, these insects pass from
one pond to another. This insures them a wide distribution, and makes
their extermination a difficult matter. Living, as they often do, in
pools which dry out at certain seasons of the year, this provision for
flight is a necessity of their existence. That these flights are often
long and high is proved by the fact that the bugs llave been found in
the midst of large cities, far from any pond or pool, upon the roofs of
three and four story blocks. It is probable that they are found in these
situations from having been attracted to the reflecting surfaces of sky:
lights, for it is well-known that water-beetles, with their imperfect sight,
mistake large expanses of glass,' such as are presented by green-houses,
forslleets of water. Especially attractive, however, to these large water.
uugs are electric lights, and notices have appeared in the daily press of
the swarming of these, as well as of other insects, about the electric
lights of cities. In .flight, as l\Ir. Brackett states in the letter from
which I have already quoted, the species of Belostomidw which he observed can arise directly from the stuface of the water.
These insects differ, according to the species, as to their mode of egglaying. Some, like the common Zaitha fluminea of our northern waters,
lay their eggs on their own backs. In my collection I have a specimen
of this species which has her back almost entirely covered by a nicelyarranged layer of elongated-oval, dark-brown eggs, which number over
a hundred and seventy-five. These eggs are set nicely upon one end,
and placed in transverse rows, by means of a long protrusile tube, or
ovipositor, which the insect can extend far over her own back. This
mode of oviposition insures the safety of the eggs until the young are
hatched. The eggs are fastened to the back of the mother by a very
thin layer of a waterproof gum secreted by the insect. The entire layer
of eggs is apt to split from the insects when they are dried, and consequently is rarely seen in collections of insects. The young bug
hatches from its egg by means of cutting out a round lid from the top
of the egg, and at about the time when the young brood begins to hatch
the mother sheds the entire layer of eggs from her back, something as
she would molt her skin during growth. It is probable that all the
species of Zaitha carry their eggs about with them, while, on the other
band, some, if not all, the species of Belostoma deposit their eggs in
masses, under boards and logs, near the margins of the pools which
they inhabit.
The young, upon hatching from the eggs, go immediately•on their
predaceous course, often feeding at first on young snails. As is true
of most hemiptera-the bugs properly speaking-the young differ little
from the adults e~cept in the absenc~ of wings in the former, In Belos-
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toma the young, however, have two claws on the tarsi of the fore-legs,
while as adults they have only one tarsal claw in the same place. It is
not certainly known, but it is likely that these insects reach their full
growth-in a year.
In seizing upon fishes or other small animals these insects grasp their
prey with their fore-feet, holding it firmly in their claws, then piercing
it with their beak or proboscis; for they only suck blood, not being
able, as is the case with water-beetles, to eat the whole animal. The
proboscis consists of stout horny setrn or bristles which fit closely together to form a fine sucking-tube, while the exhaustion is performed
by means of a muscular, extensible pharynx, or throat. As is probably
the case .with all carnivorous hemiptera, only living prey is acceptable
to these insects. The predaceous water-bugs are said to destroy the
eggs of fishes, although further confirmation of this statement is desirable.
When the water-bugs attack other animals it is noticeable that th~
prey dies much quicker than it would normally do from simply the loss
of blood consequent upon the sucking of the bug·, so it is generally supposed that these insects inject a poisonous secretion through their proboscis into the wound they make. Most of these insects inflict quite
severe stings, in self-defense, if they are handled too freely, using the
proboscis for this purpose. Leidy 7 describes the salivary glands of
Belostoma, which are well developed, and it is undoubtedly tlw secretion of these glands that poisons the prey when it is pierced by the proboscis.
As will be seen from the preceding part of this paper, the destruction
of the bugs that attack fishes is not an easy matter. The water-beetles
can be trapped by the use of uecaying animal matter, of which the~' are
very fond. I have seen a dead rat in a small pond surrounded by a great
number of these beetles (Dytiscidm), and they prefer such food to living
food. On the other hand, the water-bugs will take only living foou, so
that their entrapping by any bait would be difficult.
The use of poison for aquatic hemiptera seems also impracticable.
As hemiptera eat only liquid food which they can suck up through the
fine tube of their proboscis, poison that would have any efl'ect upon them
must be a liquid, a very. finely-divided substance held in suspension in
a liquid, a corrosive substance that will directly attack the surface of
the bug, or some substance that gives off poisonous vapors. The above
remark applies to all hemiptera, but the destruction of aquatic hemiptera is still more difficult. In their case no liquid poison can be applifd,
because the bugs would not eat it, and becauRe its mixture with water
would endanger the fish that it was sought to protect. For like reasons no corrosive substance or poi~onous vapor is applicable.. Waterbugs are so much hardier than fish that nothing dissolved in the water
would injure them that would not prove dangerous for the fish ,
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Searching for the eggs of the water-bugs might prove useful on a small
scale, but would, of course, be useless for the numerous species of Za.itha,
which lay their eggs on their own backs. If the collection of the eggs
of those species which lay their eggs in masses was attempted, i"t might
be possible to cause the insects to lay their eggs under boards place<l
in favorable localities in shallow water, and the eggs could be taken
from beneath the boards every few uays and destroyed.. This moue of
destroying the eggs is offered as a suggestion, not having bad., to my
knowled.ge, any trial.
Collecting the adult bugs with nets would somewhat lessen their num·
bers, bat would pro\e of value only in small ponds, and even these ponds
might become restocked with bugs in a single night. Capturing migratory insects bas little value in lessening their depredations, except wllere
the capturing can be done under very favorable circumstances and over
large areas of country.
· Keeping fish ponds clean will certainly be of use in restraining tile
depredations of water. bugs, as they prefer to live in mud and. rubbisll
rather than in clear water.
The introduction of some im;ectivorous fish that will not eat the youug
fishes would be the most feasible way of ridding a pond of these insect
pests, but my .knowledge of the habits of. fishes is not sufficient for me
to state whether any such fish is available for use in our fresh-water
ponds. A careful study of what is known about the food of our fishes
might reveal some species that would keep water-bugs exterminated
from any pond into which it was introduced. Ducks are known by insect-collectors to nearly exterminate the insects from some of the ponds
wbich were the best for the collection of water·beetles before the ducks
had access to them. Uhler mentions that, in the Harris collection
of insects, there is a specimen of a water- bug (Zaitha jluminea) bearing
the label, ''Found in great numbers in the stomach of a duck." But
ducks might eat some of the young fishes, thus proving their uselessness
for the purpose intended. Among the enemies of the Belostomidce may
be mentioned little red mites, which are often seen attached to the joints
of the bugs; but these parasites probably cause :their hosts but little
trouble, and could not be used in any way as a means of their destruc·
tion.
The mode of destroying the water-bugs that seems to me to be the most
feasible is by the em})loymcnt of the electric light, and even this method,
which would. only pay on a large scale, might fail to destroy a sufficient
number of the bugs to be of practical value. Since the introduction of
the electric light as a means of lighting streets, several notices have
been published to the effect that, among 9ther inseets which arc attracted to the light and sometimes. swarm about in numbers, are the
aqu_atic hemiptera. Striking against the glass wllich surrounds the light
they fall to the ground. Collectors of insects have taken advantage of
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this habit of the bugs, and by waiting beneath the electric lights have en·
riched their collections by capturing the fallen insects. The more brilliant the light the more insects are attracted· to it, and on this account
the electric light has proved much more favorable for collectors than
gas-lights were. If the number of bugs attracted to the electric light
were found to be sufficient to make that a valuable means for destroying them, it would be easy to contrive a trap that wouhl retain the insects after they bad fallen beneath the light. Traps constructed on a
similar principle have been used by insect collectors for a long time.
It is quite possible that an illuminated trap beneath the surface of
the water would attract many more of the Belostomidm than does a light
above the surface, for these insects do not often leave the water, apparently, except when they quit it for the purpose of migration.
In conclusion, it may be said that any practical modes of combating
such insect pests as Belostoma are as yet undiscovered.
LITERATURE.
de GEER, C. Mem~ pour servir a l'hist. des ins., 1771, v. 1.
2D [ALE, J. C.] Briefnoticesofthe habits and transformations ofthe dragon-fly;
* * * (Mag. nat. hist., 1832, s. 1, v. 5, p. 517-520, fig. 98.)
3 von MmnZSCJ-IEFAHL. Nachricht von einigen wasser-insecten an der l>artsch,
nach welch en sich die fischer bey iluen winter:fischereyen richten. ( Oekon. nachr. d.
Gesells. in Schlesien, 1778, v: 6, p. 393-394; 1779, v. 7, p. 2-5.)
4 ELLES, J.
The water beetle. (Mag. nat. hist., 1t 30, s. 1, v. 3, p. 148-149.)
5 DALE, J. C.
Small fishes are destroyed by other insects, besides the larvro of the
dragon-flies. (Mag. nat. hist., 1832, s. 1, v. 5, p. 668.)
6 RILEY, C. V.
Water-beetles destroying carp. (Bull. U.S. Fish Comm., 1885, v. 5,
p. 311.)
7 LEIDY, J.
Hist. and anatomy of the hemipterous genus Bclostoma. (,Tourn. Acad.
nat. sci., Phil., 1847, v. 1,.p. 57-67, pl. 10.)
s GLOVER, T. Report of the entomologist. Heteroptera, or plant-bugs. (Rept. U.
S. Comm. Agric., 1~75, p. 114-136, 63 fig.)
!! MILNER, ,J. W.
Invertebrates which prey upon fishes, 1·eptiles, and amphibia.
(Field and forest, July, 1876, v. 2, p. 4-6.)
10 ORMEROD, Miss E. A.
Ranatra linearis. (Entomologist, 1878, v. 11, p. 119-120.)
u [PECK.] Ranat-ra lineaTis attacking carp eggs. (Entomologist, 1878, v. 11, p.
95.)
!2TURNER, H. W. The Belostoma piscivorons. (Amer. nat., 1679, v. 13, p. 585.)
I3TURNER, H. W. Belostorna piscivorous. (Amer. nat., 1879, v. 13, i>. 710-711.)
14 LEONARD,· J. A.
Report on the Edinburgh fisheries exhibition. (Bull. U.S. Fish
Comm., 1882, v. 2, p. 80-82.)
• 15 TODD, J. E.
A small Belosioma captures a fish. (Amer. nat., 1883, v. 17, p. 548549.)
16 UHLER, P. R.
Hemiptera. (Standard nat. hist., 1884, v. 2, p. 204-293, fig. 286340.)
1

CAMBRIDGE, MASS.,

December 20, 1886.

360

BULLETIN OF THE UNITED STATES FISH COMMISSION.

110.-SIIKINK.AGE OF WHITEFISH EGGS DURING
TION ON 'I.'RAYS.

TBAN~PORTA..

By W. F. PAGE.

On December 8, 1886, a case of whitefish eggs was received at Central Station, U. S. Fish Commission, Washington, D. C., from F. N.
Clark, Northville, Mich. The package was said to contain 100,000
eggs, V\"'"hen the package was opened and the eggs were transferred to
a McDonald hatching-jar (new style) at 4 p. m.·on the same day, the eggs
were found to measure but 64,000. They were again carefully remeasured at 9 a. m. on December 10, and found to be 72,000, an increase of
12~ per cent.
When the eggs were received they did not present any appearance
of shriveling or other distortion from normal shape and size; yet it is
evident that a shrinkage of bulk must have occurred between the time
they left Northville and arrived in Washington, and further~ that they
regained a part at least of their former bulk. On January 8, 1887,
thirty days after the second measurement, they were again measured
and, although a small number of dead eggs had been removed from the
jar the number was still found to be 72,000.
If, as it appearR, a shrinkage of 12~ per cent occurs in the comparatively short shipment from Northville to W aehington, it is fair to suppose that in the longer transoceanic shipm_ents the shrinkage would
amount to much more.
On January 22 a consignment of eggs which had been out of water
about 28 hours arrived at Central Station, and were at once placed in
circulation in 1~ jars of water at 370 F. Measure~ents of the quantity
were made on the basis of 36,000 eggs to the quart after introduction
into the jars and 42 hours later, with the following result:
Number
of jar.

2
3
4
5
6
7
8
10
11
12
13
14

Total in 12 jars .

Number of
eggs as
· indicated by
second
measurement.

Number of
eggs as
indicated by
first
measm·ement.
153, 000
153, 000
] 33, 000
153, 000
145, 000
153, 000
125, 000
135, 000
135, 000
135, 000
140. 000
140, 000

I

1G5, 000
158, 000
150, 000
158, 000
162,000
180, 000
144, 000
153, 000
158, 000
155, 000
160, 000
157, 000

-----------1, 700, 000

1, 900, 000

1

The increase in bulk due to returning the eggs to water amounts to
11tt per cent.
WASHINGTON, D. C., ~Tan1,f,m"y 27, 1887.
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111.-REPORT OF OPERAT.IIONS AT THE SHAD-II:ATCHING STATION
ON BATTERY ISLAND, NEAR HAVRE DE GRAUE, lUD., DURING THE
!~;EASON OF 1SS6.
.

.

By L. R. GR.ABILL,
Superintendent of Battery Station.
[Abstract.]

The first run of shad was perceived on April 18, and 35 ripe shad
were taken on April19. This run continued for a week, and was larger
in number than had been known for 20 years. Both shad and herring
came in enormous quantities. It wa~ impossible to obtain the catch of
shad at the seines during this run. The catch of Mr. Osmond's seine in
shad for one day alone was more than 5,000.
The collection of spawn for the station was done by men and boys
hired temporarily for the purpose. As many as 40 men and boys in
addition to the station's ordinary force were employed. These were
paid monthly wages, each being allowed $10 a mouth for subsistence.
It was endeavored to station men permanently at all the seines, and to
attend to as many gill·nets as possible. The men were graded as first
and second class spawn-takers, and apprentice~. Besides these, boys
were used merely as oarsmen.
Experjence shows, however, that it will be better in the future to
employ 3 men to every bo.at, 2 of whom are apprentices; these 2 to
take nightly turns at receiving instruction. Boys, unless quite large
and strong, cannot care for boats in a squalL Large as was the collecting force it could not attend to more than one-half of the gilling boats
on nights when all of the fishermen were out. As a rule it was found
more profitable to a~tend gill-nets than seines.
Collection was continued from April19 to June 10, the total number
of eggs collected being 60,766,000. Of this number there were received
from the steamer Fish Hawk 2,099,000, and from the steamer Lookout
2,433,000, the total received from other sources thus being 4,532,000.
The Commission's gill-nets were put in use during the latter part of
the season, there being no scarcity of male fish during the first part.
Notwithstanding the smaller mesh of the net, it was not noticed that
there was a large difference from other nets in the proportion of male
fish caught. The largest roe fish seen during the season was caught in
one of the Commission's small-mesh gill-nets. On a few occasions tllese
nets served a good purpose in supplying male fish for impregnating
eggs, but they did not supply these male fish nearly so often as they
were supplied from ordinary nets near at hand. The Commission's gillnets, being fished by expert fishermen, caught about.as many fish, both
male and female, as most of the gill-nets fishing in the same locality.
At the beginning of the season the hatching department was not prepared to do the work that was forced upon it by the early and immense
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run of shad. The connections for the hatching apparatus and for the
water supply were inadequate to the demand, and the supply of hatching
apparatus on hand was insufficient. To increase the hatching room
an addition, covered with canvas, was made, accommodating 2 tables
additional with 50 McDonald jars.. The store-room used for the seine
was furnished with sky-lights, and 28 hatchiug cones were placed in
it, and about 30 cones in aU conditions of repair were hastily fitted
up outside of all shelter. Notwithstanding the increase thus made, the
cones and jars constantly carried twice as many eggs as they :::;bould
have done, and much loss was the result. But by far the gre~1ter loss
was caused by being obliged to allow eggs brought in to stand in
buckets, &c., until room could be made for them. In many cases e;.:gs
nearly hatched were compelled to be placed in the river to make room
for new ones. A bout 170 McDonald jars and 58 col_les were in constant
use, supplemented by wire-gauze cylinders, buckets, pans, and all kinds
of arrangements for hatching.
Three experts were employed during most of the season in the hatching-bouse. Three apprentic€s were also employed most of the time as
assistants. These men received and cared for all eggs, cared for the
fish when hatched, filled the cans for shipment, and loaded them in
the launch or scow.
Notwithstanding the losses, the number of shad fry hatched was
45~231,000. These numbers are based on the measurement of the perfectly cleaned eggs in the jars just before hatching in every case, and
are as nearly accurate as these figures can be made. It is believed that
this is rather under than over the actual result. The percentage of
hatching during the season was 74.4. The total number of fry shipped
and receipted for by messengers was 43,776,000. The total loss of fish
was· 1,455,000. Three tables are appended to this report, which give
details concerning the collection of the eggs, the shipments of the fry,
aud meteorological observations during most of the season.
The collecting force was entirely d~sbanded after June 10, when gilling is no longer permitted by Maryland laws. On June 13 all the eggs
on hand bad hatched, and the hatching department was then closed.
But few eggs, however, were take11 after June 1, the date on which the
greater part of the force was di::;charged. After the close of the hatching season the time of the small number remaining was given to storing
the equipment, and in work upon a drive-well, which was begun with
the hope of finding an artesian water supply. This well was carried
to a depth of about 150 feet by July 1.
There is little doubt but that the area of 4 or 5 square miles immediately surrounding Battery Station is as large as any, if not the largest,
spawning ground for shad on the coast. The station is well located
for reaching every part of this ground. The possibilities of the station
are almost unlimited. Fishermen and fishing boat~ cover the bay during the season, and every ripe egg taken in fish in the nets would be
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lost if it was not taken by tl.Je collectors of the station, impregnated,
and hatched. One need only to see the bny studded witll the lights of
the fishing boats on a night in 1\Iay to convince him that but for the Commission's work very few fish could come from eggs naturally deposited.
But, large as was the Commission's force last year, I am satisfied tllat
not over one-half of the ripe fish taken in the bay by fishermen were
~tripped. by its collectors, as tlley could. not possibly attend to all.
It is fairly demonstrated by tllis season's work that collecting from
gillers produces a better result than hauling the Commh;sion's seine.
Two or 3 men can secure as many ripe fish from gillers in a day as
30 men would secure if employed in hauling the seine. M~"reover,
hauling the seine by the employees of the station necessarily involves
the Fish Commission in the care and disposal of the fish taken, while
it seems to antagonize the fishermen, and is an unnecessary cost. With
a good run of fish in the coming year, if the collecting force is doubled
and their work thoroughly systematized, perhaps double the number of
eggs secured last season can be obtained during 1887. The collection of
eggs in 1886 was stimulated also by giving small rewards to those
gathering the greatest amount of good spawn.
PENNING SH.A.D.-Out of a large number of shad full of roe, but not
ripe at the time of introduction, which were placed in the pool and kept
for a space of time ranging from a few days to 2 weeks, not one ever
produced eggs that would hatch, though apparently ripe when stripped.
It would seem that possibly the fright at being taken in the net, or of
confinement in the pool, prevents the eggs from further development.
All of the fish placed in the pool become more or less diseased after a
short time, which may be due partly to the muddy bottom. This interesting expedment has hitherto met with such 8mall success as to
warrant its being dropped hereafter.
llERRING.-Herring were taken continually and sometimes in such
quantities as to retard the hauling of the seines. No account was kept
of them, as they were considered valueless in most cases, and they were
shoveled back dead into the river or allowed to escape through the
large meshes before completely hauling in the seine.
ROCKFISH OR STRIPED B.A.SS.-Experiments were made in hatching
the eggs of the rockfish, tbe greatest success being obtained hy swinging a cylinder with gauze ends in a sluice-way through which a current,
caused by the tide, constantly flowed. It appears, however, that even
with very fine gauze the eggs in a certain state are forced through.
Owing to want of time, caused by pressure of other matters, sufficient
attention coulJ not be devoted to these experiments, and most of the
eggs takPn were lost. In all, GOO,OOO rockfish eggs were taken, and
75,000 fry were shipped to Lake Ontario, neflr Oswego, N. Y.*
WASHINGTON, D. C., December 20, 1886.
*;For notice of their successful planting, see F. C. Bulletin for 1886, p. 137.
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I.-Record of the shad-hatching operations conducted at Battery Station, Maryland, from .April19 to June 13, 1886, under di1·ection of L. R.
Grabill, supm·intendent.
Fish obtained from-

Date.

--------1
Day of week.

1

Day of
month.

I

I Taken_
by haulsemes.t

jTaken by
gill-nets.

-1

I

Length of
Length
haul-seines of gill-nets I Shad.
visited.
visited.*

I Eggs

IRockfish. I Shad.

Males. I :Females.

ob- 1 - - - - - tained.
Eggs.
Fish.

~

td

Loss.

Ripe shad.

~

0':1

Fish deposited in
other
waters.

Fish deFish
posited in
hatched.:t
local
waters.

I

8
~
t!j

8H

z
0

:Monday .... .
Tuesday ... .
Wednesday ..
Thursday ... .
Friday ...... .
Saturday ... .
Sunday ..... .
Monday ... .
Tuesday .... .
Wednesday ..
Thursday ... .
Friday ...... .
Saturday ... .
Sunday ..... .
:Monday .... .
Tuesday .· ..
Wednesday ..
Thursday ... .
Friday .... .
Saturday ... .
Sunday ..... .
Monday .•••••
Tuesday .....
Wednesday ..
Thursday .•..
Friday ...... .
Saturday ... .
Sunday ..... .
Monday .... .
Tuesday .... .
Wednesday ..
Tburs<lay ... .
Friday ...... .
Saturday ... .
· l5unday .•....

Apr.
Apr.
Apr.
Apr.
A.pr.
Apr.
Apr.
Apr.
Apr.
Apr.
.Apr.
Apr.
May
May
May
May
May
May
May
Mav
May
May
May
Mot_v

hlay
May
May
May
May
May
Mar
May
May
May
May

19
20
21
22
23
24
25
26
27
28
29
30
1

Fathoms.

Fathoms.

2, 500
!:! 200
2:700
2, 700
2, 500
1, 800

2,190
1, 955
3, 200
6,425
4, 582
1 6•J5
4:150
5, 725
5, 420
5, 505
4, 870
5, 430
2, 375
4,150
11,390
8,625
8,530
9, 510
2, 700

800
800
1, 500
1, 900
2, 000
1, 500

2

4
5
6
7
8

9

1, 700
2, 300
2, 600
1; 800
1,800

Pounds.
3, 587
2,188
2, 600
1, 700
1, 500
1, 000

400

484
1GB
191
1, 05ti
1,199
17&

300
500

2, 437
1, 315
1, 850
1, 325
450

------i;ioo· --····2;25o· --····2oo·

800
500

300
200

:::::::::~

~

816
620
1, 389
2, 009
1,144
244
767
521
588
6!)3
306
405
324
398

8!H

104

--···--6o·

3!)
1170,000
1, 782,000
71
3, 112,000
91
3, 899,000
145
4, 859,000
2703, 000 . --.. . . . . . • . -..... -.. . .
119
3, 780,000
3375, 000 .• -. . . . . . . . . . ..... -. . . . .
17
467, 000
1,327,000
4122,000 ·••······••
36
785,000
6389, 000 ...... -..... 2, 119, 000
28
1, 228,000
.••...•...••......... 2,4:n,ooo
50
1, 475, 000
47
1, 5H, 000 . ....................... 3,06-J.,OOO
8169, 000
1, 000, 000
30
1, 040,000
9277,000
1, 177,000
<13
1, 013, 000
200, 000
22
1, 179,000 . . -. . - ... - .,. -.. . . . . . . . .
1250,
000
H50,
000
771, 000
. 19 ll3, 070,000

123
210
110
108
31

2, 314
2,311
1, 954

2, 600
1, 950
334
200
40
10
2, 600
4, 200
413
600
41
11
4,
550
135
50
99
1,
800
12
13
2,500
1,525
243
100
21
2,
800
9,
100
333
150
238
14
1, 600
6UO
230
100
12
15
16 ....... - ••. - ... -- ... .•. . . . ....... - . . - ••••..•.... -.. . . . .
2, 800
5, 850
300
250
148
17
3, 600
7, 150
502
75
152
18
2, 900
11. 785
400
100
377
19
2o
1,100
8,425 ·•••••·•·····•······
240
2, 300
6, 400
40
25
198
21
1, 100
4, 035
266 . . . . • • . . • .
211
22
1,050 ...••...............
48
?3 ..•.•• ..•...

I

20
35
45
90
56
10
20
20
35
30
20
20

~~~::~::::

3, 594, 000
5, 648, 000
4, 046,000
3, 295,000
944,000

·······4· ····ii2,'ooo·

. --.......
3
153~, 000
. -.-.- .. -.
4 161, 127, 000
. -- •.. -.-.
5
193, 000
··•··•••··
1
248,000
........ -.
26
828, 000
.. . •••. . . .
6
265, OUO
. . . • . . . . . . -.-- ... -. . .... - .. . . .
. -.- ••.. -.
10
305, 000
. -........
43
1. 469, 000
__ ________
61
1. no. 000
.••.......
50
1,544,000
······. ...
41
1, 317,000
. - ... - . • • .
40
1, 07(), 000
·····•··•·
9
265,~00

8

~

. ........ - .. . -- ........ .
. . - ................. - .. .
25,000 ···········
1, 421, 000 ........... .
2,431,ooo
(G)
71,500,000
860,000
1, 055, 000 . -- .. -- .....
50,000
101, 4i.J0, 000
...•...... - .
1, 200, 000
. . . . . . • . . . . . . ......• · · · •

············ ···········{ 13t~~~:~2~}
..
::::::~:::::
66, 000
. . . . . . . . . . •.
.. - .. --.....
··-·········
. -- •••... -..
33, 000
. . -... . • • • • .
50, 000
138, 000
482. 000
2{)5,000
209,000
196, 000
37,000

20, 000 11, 000. '000
10,000
1, 814, 000
1, 103, 000
10, 000
689, 000
1, 000, 000
2, 156, 000
2, 000, 000
50, 000
3,000,000
40, 000
1, 593, 000
30, 000
1, 300, 000
6,000
1, 700, 000
20, 000
..•....... -. 1, 370 '000
300, 000
20, 000
414, 000
20, 000
J 30. 000
30, 000
30, 000 . ..... -----·•••········
~~g:
10,000
70(), 000
...... - ... - .
245,000
···•········

13

1,952,000
1,621,000
..•...... - ............. .
SOi, 000
1, 500, 000
503, 000 ........... .
742, 000 . . . . . . . - .. .
....... -....
500, 000
.. -.-....... 141, 650, 000
.• - ... -. . . .
2, 000, 000
·•··········
2,400,000
1, 500,000
S:iO, 000
. . •. . . •. . . . .
1, 900, 000
...... -..... 172, 3ii0, 000
370, 000 .. - ........ .
... - .... -...
450, 000
-...........
300, 000
1. 050. 000
······ ······
990,000

···--io,"ooo·

.

_

_

_

_

_

_

_

_

_

_

_

ggg :::: :: :::::: -····aoo: ooo
1

...... ······ ······ ·····•
...... ·•••••

c::

z

H

J-3
t_::j

t;
00

J-3

P-

J-3

t!j
00
~

I-!

00

~

0

0

~
H

00
00
H

0

~

Monday . . . . .
Tuesday ...•.
Wednesday ..
Thursday ....
:Friday_......
Saturday ... .
Sunday ......
Monday . ....
'Tuesday ....
Wednesday ..

May
May
May
May
May
May
May
May
June
June

24
25
26
27
28
29
30
31
1
2

I

18
1, 300
3, 150
50
150
211 . -------..
25
622, 000
123, 000
30, 000
1, 500, 000
.•.•..•••••.
750 .•.•...••. .••.••.•..
24 .••••..••.
4
60,000
45,000 ............ 1,255,000
...•..•••••.
600 .•.•...•• . ..•..•••..
20 .•••..•••. .•..••.•.. .•••........ ..•.•••.•...
60,000
1,000,000
.••••.•.••..
600 .••...... .••..•....
4 .•••••.••..••.••••. . .•.•...•..... ......•.. . ..
30,000
1,013,000
19150
1, 300
780
60
16 . . • . • • • • • .
4
158, 000
3!, 000
20, 000
1, 000, 000
19 100 .••••..•.. .•••••••• . .••.••.•.. ..•.... . ... .•.•.. .•....
1,300
1,100
23
30,000 ..... . ..... .
......••••.. ..... . ..... . ...•...... .•.•....•.
35 ••••.•.••.
5
112,000
21,000
10,000
200,000
·····'······
1,350 ...•....•. ..........
134 .•••..••..
22
50B,OOO
96,000
20,000
499,000
............
1,750 ...•.......•••.•....
99 ..•.••••..
14
259,000 ............
20,000
45,000
20 11!4,000 ..... . ...... . .. . ....... .
......... ...
1,100 .•....•... .•••..•••.
61 ..•..••...
22
545,000

i~a~~-~~~~~~ ~~~: ~ :::~::::::::

i:~~g

'Saturday ... . June 5 .... ......•.
'Sunday ...... Juno 6 ............
Monday ..... June 7 ..•.•.•••••.

:::::::::: ::::::::::

700 ..•....... .••.......
200 .......... .••••.... .
1,100 . ......... .••..•..•.

~~

~

::::::::::

28 .••••.•••.
5 .•••...•• .
123 ••.•••.••

l~~:ggg

3
3
19

:::::::::::: ::::::::::::

82,0CO ............
10,000
78,000 ............ ..... .. ....
476,000 ............
20,000

i~&~gg

895,000
2, 336,000
977,000
500,000
1, 100,000
200,000
550,000
500, 000

100,000 !........... .

·I· ........ -j

G5, 800

I

185, i77

2G, 75:

I

5,.050

20, 611

401

I

1, 783

I

GO, 766, 000

3, 888, OUO

I 1, 455, 000

43, 231, 000

~
~

trj

1-3
~

z

177,000
416,000
312,000

0

~~~;:-: {~~ ~ :llHH -::<~~:- ::::u-: i//: : : :_'} ::~/:~ :·y·'·:r:c·:ooo: :~Hl/ <:!~!;; )f!:~! : :~i: :ig ::::::-::::
Total ...

l:d

c::::

14, 727, OGO

29;Q49~

~

.1-3

::q
t:j

q

z

~

1-3
t:j

t;

* necords for the l1aul-seines are very incomplete.
No hauling of seines is allowed by Maryland Jaw
after June 1.
t Herring '\\'ere taken in great numbers, but no account of them was kept.
t74.4 per cent of ail eggs taken were hatched.
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II.-Rec01·d of meteorological observationB rnade at Battery Station, Mm·yland, from May 1 to June 12, 1886, by William P. Saum·hoff and D. W.
Kenly.
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60 59 NE. NE.
N. Strong.. Strong .. Fresh... Cloudy . Cloudy -~ Cloudy . Clear... High . .. Ebb....
62 GO
N.
E.
SE. Fresh .. Light... Light ...... do ....... do ....... do ....... do .. .. Flootl ... Flood...
64 61 S\V. SW. SW. Light ...... do ....... do .... Clear ... Clear ... Clear ...... do ....... do ..... do....
04 04 SW. SW. SW.... do ....... do ....... do ....... do ...... do ... ... do ..... do ...... . do ...... do ....
65 6!
S.
NW. W . . . . do .... F~·csh ...... do ...... do ...... do .... Cloudy. Muddy ... do .... Ebb....
65 64 SE. SW.
S.
Fresh ... L1ght ... .. . do .... Cloudy ... do . . Clear ... Clear ...... do ....... do....
05 6~
E.
E.
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Light.. . Strong .. t:ltrong ..... do .... Cloudy . Clonuy . Muddy. Ebb ....... rlo...
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59 60 SE ............. Fresh ... Calm ... Calm ..... do ....... do ...... . do ...... do .... Flood ..... do . ..
60 58 NW. NW. NW... do .... Strong .. Light ... Clear---~ Clear-~- Clear ...... do ....... do .... Ebb ....
60 58 NW.
N.
S.
Light ... Light .. . ... do ....... do ....... do ....... do ....... do ...... do .... Flood ...
61 61
S.
SW. SE. . . . do .... llrisk ... Fresh ..... . do .... Cloudy. Cloudy. Clear ...... do ...... do....
61~ 60~
S.
S.
S. ...do .... Light ... Light ... Cloudy .... do ....... do ....... do ....... do .... Ebb....
62 61! SE. SW. NW.... do ....... do ...... do ....... do .... l ... do .... Clear ...... do ....... do ....... do...
6! 62
N.
S .......... do ....... do .... Calm ... Uiear ... Clear ...... do ....... do ........ do ...... do ....
66 66 SW.
S.
E . . . . do ....... do .... Strong ..... do ..... do .... Cloudy ... do .... Ebb ....... do---69 69 SW. SW. SW.... rlo ....... do... Light...... do .... Cloudy .... do ....... do ....... do ....... do....
68 69 SW. NW. NE . ... do ....... do ... .. .. do ....... do ....... do ....... do ....... do ... : ... do ....... do....
68 65
N. NW. NW.... do . .. ~'resh ... Stl'ong .. Cloadv ... do .... Clear ...... do ....... do ....... do....
64 62 NW. NW. NW. Fresh ...... do .... Light ... Clear·... Clear ...... do .... Muddy ..... do .. .... . do....
G4 03
S.
S.
NW. Light .. Light ...... {10 .. .. Cloud,v .... do ....... do ...... do ...... do ...... . do ... .
65 64
N.
N. NW. .. do ....... do ....... do ... Clear ..... do ...... do .... Clear ...... do ....... do ....
67 G4 ...... S.
SW. Calm ...... do ...... do ....... do ....... do ...... do . ..... . do ....... do .... Flood . ..
69 66 ...... S.
NE ... do ....... do ....... do ..... do ....... do .... Cloudy .... do .... :Flood ...... do ...
... NE ............. Light . .... •.................. Cloudy.
.. ................. do ....... do· ............ ..
~6 05 .... :. NW. NW. C~lm .... Li~ht ... Li~ht ... C:lear ._.. Clear ... Clear ...... do ....... do .... Ellb --10 70 NE. SW. SW. L1ght ... Br1sk ...... no .... Clol1\1;y. Cloudy .... do ....... do ..... . do ...... . do...
70 08 SW. NW. NW. Brisk ... Light ... Brisk ..... . do .... Clear ...... do .... ---<!o ....... do ....... do---70 68 NW. W .......... do .... Veryl't .... do ... Clear ... _... do ...... do ...... uo ....... do ....... do ....

Ebb.
Do.
Do.
Do.
Do.
D.,.
Flood.
Do.
Do.
Do.
Do.
'Low.
Ebb.
Do.
Do.
Floou.
Ebb.
Do.
Do.
Do.
Flood.
llo.
Do.
Do.
Do.
Do.
Ebb.
Flood.
Ebb.
Floou.
Ebb.
Do.
Do.
Do.

t"'
t"'
~

1-3
H

z
0

l7.j
~

t:c1

t:j

~
H

t-3

t:j

tj
Ul

1-3

:;....

1-3
t:rj

(f)_

~

1-1

(f)_

P=l
0

0
~
~

1-1

(f)_
(f)_

1-1

0

~

5 ...•.
6 ---720 --8 .....
921 --}1)22 ---

65
68
6'5
73
69
7l

11.--- 77
12.---- 71

77
77
70!
75
71

76
76
78

66
65
70
72
72
77
78

68
68
69
71

73
72
78
71 • 76

I

68
69
71

74
73
76
76
76

68
68
70
73
73
75
75
75

68
68
()9
71

73
72
78
76

Tide very low; no water in tank from 2 a.m. to 3.18 ·
a.m.
2 Rain from 4 a.m. to 6.30 a.m.
3 Rain at 11 a.m.
4 Rain; stopped at 4 p.m.
6 \Vater vPry muddy.
GRain from'10.2C p.m. to 1 l p.m.
7Rain from 6.30 a.m. to 9.15 p.m.
s Rain from 6.30 p.m. to 11 p. m.
1

Flood.
Do.
Do.
Do.
Do.
Do.
.... Cloudy. Clear--- ... do ....... do ---- ~ ·- · do .... Flood ... Ebb.
.... Clear ..... do---- CleM ..... do ...... do ....... do .. ..
Do.
....... do ....... do ....... do ...... uo ....... do ....... do .. ..

-~~:. -~d'J. :~. ::·~~ -~-icf~~~:: :::~~ :::: :::~~ :::: :::~~ :::·: :::~~ :::: -E~g :::: :::~~ ::::
··s:·· -~-icf~~~~: -~~t::· :::~~ ::::
::·~~ :::: ::j~ :::: :::~~ :::: :::~~ .::: :::~~ :::: :::~~ ::::
....... do .... Cloudy. Cloudy .... do ....... do ....... do ... .

1
E.
E.
68
::::
s.
R.
68
7l 70 SE. SE.
N.
N.
73
74
.... do .... Fresh ...... do
SE. SW
8.
73 73
N . ... do .... Li~ht __ ... do
76 75 NW. sw.
N
.
....... do ....... do
N. NW. SE ....... do
76 75
do ...... do ....... uo
N.
76 75 1-TE.

68
69

9

Strong wind and current mu,king ebb run over its

tim(l.

'

1o Water began to clear at 4p. m.; r.urrent falling fast.
u Rain at 11 p.m.
12 Stopped mining at 9 a.m.
13 Rain from 4 a. m. to 2.45 p.m.
14 Rain from 1.15 a.m. to 3.45 a.m.
15 Rain from 11.50 a.m. to 2 p.m.
16 Rain from 8.45 a. m. to 11.45 a.m.

17 Day rather warm; light drizzle in early morning.
•s West wind making '\"ery high tides.
19 W in<l blowing north west for several days kept
ti<le back.
·
2o Rain from 1 p. m. to 2 p. m.
2• Rain from 12.50 p.m. to 5 p.m.
22 .Began raining at 7 p.m.

t::d

q
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tot
M

1-j
H

z
0

"':j
1-j

pj
t::j

q
~
H
1-j
tr:j

t:l
[/).

1-j

f:>

1-j

tr:j
lf.l

"':j

1L

~
(')

0

~

~

H

m
m
H
0

~
c:;.:
~

-.I

388

l3UI~LETIN OF THE UNITED STATES FISH COMMISSION.

TABLE

III.-Statemcnt of shipments of shad fry ma£le f1·orn Battery Station, Havre M
Gmce, Md., in April, May, and June, ltl86.

State.

Place of deposit.
II

Stream.

I

Date.

Marb~'t~~:::: :::: -~~~rd~~t~~?-~~~~~~~~:::::~-~~s-~d~~~~~-~~~~~~: ::::::::::

Apr.
.Apr.
...................... . Apr.
Apr.
M~~·Y·t~~d:: ~::::: .N~~~ ·Battery Station1 ~..... Susquehanna River. ___ .. _. __ . Apr.
Do ....................................... Northeast, Gunpowder, and Apr.
l\ush Rivers.4
Do ........... .Above Havre de Gracet .................................. Apr.
Do ........... Near Battery Station1 . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . Apr.
Do ....................................... Gunpowder, Northeast, and Apr.
Patapsco Rivers.4
Do........... . . . .. . . . . . . . . . . . . . .. .. . . . . . . Bush and Elk Rivers4 . . . . . . . . May
Pennsylvania .... HalTislmrg4 •••••••••••••. Susquehanna River .......... . May
Mar.vhmtl ........ Near Battery Station' ..................................... May
Hhodo Island .... Providence4 • . . . . . . . . . . . . . Narragansett Bay ............ May
;Maryland ........ Near Battery Station1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May
Do...... . . • . . Below Port Deposit 1 •••• • •

• ••••• do

Number sent.
25,000

25
2G
27
27
28
28

], 421,000
2, 431,000
('1)
860,000
1, 500,000

29
30
30

1, 055,000
50,000
1, 430,000

1
3
3
5
5

6 1,952,000

o.i~~~ >~ ~ :~~ :7~~~ 7:~;;~;:: :~:: ~;i~iJ~~;;: :. : <: j ;~l i

1, 2oo, ono
1, 621,000

1, 500,000
804,000

1

Mar~fa-~d~ ~ ~~ ~ ~ ~:

::::::::::::::::::::::::::::
South Carolina .. Columbia4 ... . .. . .. .. .. . ..
Maryland ....................................
Do ................. ·-·.... ... ...... ... . ..
Do...... . . . . . . .. . .. . . . .. . . . .. .. .. . . . . . . ..
Do .......................................
Do .......................................

·N~•rtg~~st;Ri;;~;.6::
~: :::::::::I ~~~ 1~
Broad and Saluda Rivers .. . .. May 10

1, 245,000
500, 000
650,000
1, 000,000
(8)
500,000
1, 500, 000
600, 000
300, 000
1, 500, 000
600, 000
1, 500,000

Gunpowder Rivers ............
Bush Rivers..................
Northeast River9 .. .. . . . .. .. . .
Northeast and Elk Riverss ...
Northea!lt River and flats off
Locust Point.IO
West Virginia ... Graftonn ................. Monongahela River ..........
Maryland .................................... Br.Rf:Jr:.~ne and Nanticoke

May
May
May
May
May

~ay 13

250, oco
900,000

Do..... . . . . . . Off Ordinary Point9. . . . . . . Sassafras River. . . . . . . . . . . . . . .
Georgia ...................................... Withlacoochee and Ocklock-~
onnee Rivers.4
Virginia ......... Clifton Forge11 . . . . . . . . . . . . James Rive_r ..................
New York ..••••. Near Oswegos ............ Lake Ontano ...... ....... ...
Maryland ................................... Chester Rivera ...............
Do ........... Below Port Deposit1 •••••• Susquehanna River ...........
Delaware . . .. .. .. .. . .. . .. . .. .. .. .. . . .. . .. . .. Brandywine River3 . . . . . . . . . . .
West Virginia ... Rowlesburghn ............ Cheat River .. ................
Maryland ........ Millinj<ton 3 . . . . . . . . . . . . . . ChesterRiver .................
Delaware ........ Seaf01ds ......... . ....... Nanticoke River ..............
Marylanu ....... SalisburyG ................ Wicomico River ..............
Do ...... _..... _..... .. .. .. .. . .. . . . .. .. .. Patuxent Rivera .. .. . . .. .. . ..
West Virginia... . .. . . . .. . . .. .. .. . . . .. .. .. . .. 1 Monongahela Riverll.........
Pennsyl.vania .... Near Columbias .......... Susquehanna River ...........
Maryland .... .... Above Port Deposits ............ do .......................
Pen nsy I vani a. . .. Peach Bottoms .................. clo . . .. .. . . .. .. .. .. . . . . . ..
Do .......... . Marietta4 ....................... do .......................
Delaware........ Seafon17 .. . .. .. .. .. . .. ... Nanticoke River..............
Maryland ........ Conowingos ............................................. .
North Carolina .. Fayetteville4 ............ ! Cape Fear River ..............
West Virginia ... Fairmoutll ............... Monongahela River ...........
Pennsylvania .... Safe llarhors .............. Susquehanna River ...........
Do ........... Tides Edd_'ts ...............•••.. do .......................
Maryland....... Abo\e Havre de Grace3 . . . . . . . . do .......................
Do.......... Below Havre de Grace 1 . . . . . . . . . do .......................
Do .......... . ...... do 1 . . . . . . . . . . . . . . . . . . . . . . . . . do .......................
Do .......... Near Battery Station! .......... do......................
Do ................ dol ........................ do ... . ..................
Do .......... . ...... do 1 . . . . . . . . . . . . . . . . . . . . . . . . . do .......................
Do ................. do 1 . . . . . . . . . . . . . . . . . . . . . . . . . do .......................

May 13
May 14

1, 000,000
1, 500, 000

11
11
11
12
12

May 12

May
May
May
May
May
May
May
May
May
May
May
May
May
Ma_y
May
May
May
May
May
Ma.v
June
June
June
June
June
June
June
June

14
14
14
15
16
17
18
18
19
19
21
24
25
26
20
27
28
29
iJO
31

I
2

By employees of station.
.
Fifty thousand eggs on trays shipped to H.

3By R. H. Dana.
4 B.v N. Simmons, car No.1.
almost hatched when put into river.
& By F. L. Donnelly.

ll :Egj<s

7

600,000
370,000
450. 1!(0
300, uoo
600,000
450, 000
450,000
540,000
800,000
895,000
750,000
836, 000
1, 500, 000
977,000
500, 000
1,] 00,000
200,000
550, 000
500,000
100,000
228,000
4')9 000
472; 000
298, 000
481, 000
256,000

1
2

5
7
9

10
12
13

Total .......................................................................... ..

C. Mercer, by steamship Eider, f01 Danube River.

250,000
(12)

43,776,000

By J. F. Ellis, car No. 3.

s Delivered 585,000 eggs in good order.

9 By steamer Lookout.
10 By launches Nos. 68 and 82.
11 B.v H. E. Quinn.
12 Seventy-five tt\ousand rockfish.
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112.-N OTES

ON AN :c-NVEST.IGA.'Jr.iON OF THE Gt~EA'lf.'
BANKS OF 'I'HE "\V.IESTER.N ATLANTIC.~

rl<'IJ:il.riJI:lfN{I;

By J. W. COLLINS.
[Abstract.]

This report covers a trip of twenty-nine days, made iu pursuance of
instructions from the Commissioner to accompany the Albatross, as fish·
ery expert, to the great fishing banks off the coast of North America.
On June 10, soanding.3 were taken over the region of tlle two posi ..
tions assigned to Hope Bank on the charts (about latitude 41 o 25' north,
longitude 630 15' west), proving that there i~ no such bank, or even au
upheaval of the ocean bed in this vicinity, as a depth of about 2,000
fathoms was uniformly found, under favorable conditions for sounding
and determining the ship's exact position. This disproves the existence of what for several years has been a source of speculation to m3ny
New England fi.sllermen, and has occasionally caused a loss of time to
those that searched for it. t
The next objective point was the position of certain reporte<l "uangers to navigation," laid down on the charts as "rocks awash," at Yarying distances to the south ward of the southern extremity of the Grand
Bank of Newfoundland. The whole of the 21st, and the following night
and morning, were spent in searching for these "rocks," and the researches proved that no such "dangers" existed, as depths of about
3,000 fathoms were found where these ~'rocks" were marked on the
charts.f The results of such searches are of considerable practical
value to fishermen.
Eariy on the morning of June 23, we began dredging- with the beamtrawl in 523 fp_thoms, about 113 miles to the southward of the southern
extremity of the Grand Bank, and dredgings were made at regular in·
tervals between that position and the bank, while later in the clay many
dredgings were made on the bank itself. Perhaps the most important
catch of the day, from the standpoint of a fisherman, was the haul made
on the bank in 131 fathoms (latitude 43° 08' north, longitude uoo 40'
*These notes relate to researches made during a cruise of the U. S. Fish Commission
steamer Albatross, from Juno 17 to July 1G, 188:>, with the object of investigating
the fauna and fishing grounds of tlle chain of great ocean banks between Cape Cod
and Newfoundland. An account of this cruise, with tables of dredgings and trawlings, and of fishing stations, is given in Capt. Z. L. Tanner's Repol't on \York of·tlJe
A-lbatross, in the l?ish Commission Report for 188:>, p. 27 et seq.
t See Fish Commission Bulletin for 188:J, p. 466.
tThis is what is referred to in Captain Tanner's Report (p. 28) as Watson's Rock.
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west). Here thirt,r-six specimens of the craig or pole flounder (Gtyptocephalu.s cynoglossus) \Vere taken in the beam-trawl, which was on the
bottom only a few minutes. These fish were of large size and weighed
106 pounds in the aggreg~1te. The trawl also brought up a very large
quantity of ophiurans. Off the southern edge of the Grand Bank, in
depths varying from 100 to 300 fathoms, the trawl brought up large
quantities of grenadiers (Macru·rus), blue hake (Haloporphyrus viola),
soft corals, and a sm::tllcr amount of other material.
Several dredgings were made during the early part of the 24th in the
shallow water on the e::tstern edge of the Grand Bank. At dredging
station 2437'X< the trawl brought up considerable quantities of bryozoa;
which fishermen call "sea-moss"; where this occurs the ground is known
a.s "mossy bottom.'' Many flat sea-urchins, commonly called ~'sand
dollars," were also taken, but there were no fish, excepting one small
fl0under. At station 2438, near by, most of the material taken consisted of sand-dollars. A rather small amount was brought up in the
trawl, among which were broken shells, one skate (Raia radiata), one
small fish, and a few sllells. At station 2439 the trawl brought up a
large mass of holotllurians, commonly called ''sea-pumpkins," a few
aRcidians (Boltcnia), known to the fishermen as ''sea-lemons," and many
small sponges and shells. Among the latter there were many live mussels, some of which were covered with sponges and barnacles. A small
amount of bryozoa, sand-dollars, and a few spider-crabs were taken,
also one small co<lfish. The bulk of the material obtained at station
2440 consisted of <lead shells, and, so far as could be judged, the bottom where the dredging was made would be what is termed "barren
ground." .A. few smalltlounders and three haddock were also taken at
this station.
The material brought up in the trawl during the forenoon of the 25th
<lid not indicate for the most part a very good feeding ground for cod .
. A.t station 2441 very little material was obtained, consisting of a very few
shells and some spiny sea-urchins (Strongylocentrotus drobachiensis), sealemons (Boltenia), a few shrimp, two small skates (Raia radiata), and one
young sculpin ( Cottus). At station 2442 the trawl brought up only about
one-half bushel of material in all. This was mostly fiat sea-urchins.
There were also one sea-lemon (Boltenia bolteni), one sea-peach (Halocynthia pyriformis), several sea-pumpkins (Pentacta frondosa), sea-strawberries or sofb coral ( Aloyoniurn ?), and a few starfish, spiny crabs, and
hermit-crabs. There were also some barnacles and several species of
shells, chiefly Saxicava rnactrasipho. Besides these there were a few
shrimp.t
* Por latitude and longitude and other <letails concerning these stations: see Tanner's Report before cited, p. 66 et seq.
ti am indebted to Mr. Sanderson Smith for the identification of the shells, while
Mr. J. E. Benedict, resident naturalist on the ship, rendered much aid in identifying many of the species of fish and invertebrates.
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At station 2443 we got two or three barrels of sea-urchins, one skate
(Ra,i a radiata), one sand-dab (Limanda ferrug,inea), a considerable
quantity of shells (chiefly varieties of sea-whelks or Buccinum), and
some hermit-crabs. At station 2444 the trawl brought up about two
barrels of san<l-dollars, three very small fish of un<letermined species,
one bank-clam ( Glycimeris), and a few hermit and spiny crabs. At station 2445 many sea-lemons (Boltenia) and other varieties of ascidians
were taken, also numbers of spiny sea-urchins, small spiny crabs, hermit-crabs, and a few living an<l as many dead scallops (Pecten island·£.
cus). Comparatively few sand-dollars were obtained, a few worm-eaten
stones of varying size, and a quantity of pebbles. There were several
small fish of un<letermined species and a few shrimp. In this neighborhoo<l but little material was obtained, however, which would be suitable
as food for cod, and the inference is that the fish in that vicinity were
attracted there principally in pursuit of smaller species (aslant or capelin) which they were. feeding upon.
As we proceeded farther north and reached from 460 20 1 to ~.wo 28'
north latitude, the character of the fauna, as well as of the bottom,
changed very materially, and there were not only indications of a
greater abundance of food suitable for the cod, but we also had evidence
tbat the fish were far more numerous than they were in the region near
station 2443.
At station 2446 the trawl brought up many sea-lemons (Boltenia
bolteni) and other varieties of ascidians, while flat sea-urchins were few
in number. There were also numbers of shrimp, sea-peaches, spiny
crabs, hermit-crabs. scallops, also Trophon clathratus, Sa.xicava, Buccin~tm, a considerable quantity of pebbles, and a few worm-eaten stones.
A few miles northerly from this position fishing schooners were seen at
anchor ahead of the ship and on both sides, and one or two vessels
were under way shifting their position. Near these, considerable material was taken which indicated an abundance of animal life bn the
bottom suitable as food for cod.
At station 2447, which was about 3 miles west-southwest by compass
from where "R,yder's Rock" is laid down on the charts, the trawl
brought up a rather small amount of material, of which about one-half
was sand-dollars, an<l of the remainder sea-lemons were most numerous.
At statiott 2448 (latitude 46° 28', longitude 490 39' 30") we sounded
and made a haul with the beam-trawl. This is the position where
'' Ryuer's Rock" is laid down on the charts, and the investigations
made here determined the fact that no such rock exists, since in tbis
place a depth of 40 fathoms was obtained on a bottom of sand and
gravel. Here, the following were obtained: One flounder (L. ferruginea), one skate (Raia, ra,diata), about 12- bushels of sand-dollars, and a
few crabs, scallops, &c.
After making this haul the ship steamed up near the schooner Keewatin, of Lockport, Nova Scotia, and I went on board to obtain infor-
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mation concerning the :fishery on the bank. This vessel was gettiug
reasonably good fishing-a dory-load of cod on about 800 hooks oftra"\\1,
The captain told me that on his first "baiting"* he had mackerel for bait,
wllicb lle procured at the Strait of Canso. While using this bait, he
caught 225 tubs of codfish in six days, the position of his fishiug being
btitude 44:0 55' north, longitude 51° 10' west. He thought that the
average catch of the vessels from the United States and the British
Provinces would be about 250 tubs (equal to about 400 quintals) on their
last uaitiug. As this would represent about two weeks' work on the
bauk, it may be considered very good :fishing, a.nd the indications
pointed to a good season's catch by the Grand Bank fleet, since, of
course, each vessel usually has several baitings on a trip.
At station 2449 the trawl brought up about three-quarters of a bushel
of yarious kinds of invertebrates, among which were sea-lemons and
spiny sea-urchins. Besides these there were a few scallopli (Pecten island'icus), sllrimp, barnacles, and :fish of the Oottus genus, also one sponge,
some hydroids, hermit-crabs, small stones, &c. At station 2450 sealemons and sea-urchins were numerous; shrimp were more abundant
than elsewhere in any dredging made during the day; while there were
consillerable numbers of small fish, two or three starfish, a few hermitcrabs and shells, the latter being chiefly P. islandicus and Buccinum.
On the morning of the 26th we began dredging at daylight, about 30
miles northwest from the position where we ceased work on the previous
evening, this position being in the deep water (about 80 fathoms) northward of tho Virgin Rocks, on soft, slimy mud. Dredgings were made
at intervaJs of G to 10 miles in the direction of Saint John's, Newfoundland, but the localities where these hauls were made were not on any
fislling gt·ound. At :five stations (2451 to ~455) a few shrimp, crabs,
flounders, starfish, dead shells, one sand-dollar, one small octopus, and
some specimens of the basket starfish (Astrophyton) were taken.
On the morning of July 2 t.he ship left Saint John's and headed for
Green Bank, and dredging operations were soon begun, the rake or
scoop dredge being used. The bottom was generally rocky, and only a
small amount of material was obtained, the greater part of it being wave.
washed stones. A few shells, sea-urchins, and hermit-crabs were taken.
A little before G o'clock on the morning of July 3, soundings were
obtained in 5!) fathoms (latitude 450 47', longitude 540 13' 30") on Green
Bank, and :fishing lines, baited with fresh capelin, were put out. The
ship lay to for 15 or 20 minutes, but ·n o :fish were caught nor were
there any indications of the presence of cotl in the vicinity. After
the lines were hauled in, a small dredge was put out and towed for a
short time. It came up nearly :filled with sand-dollars, with which were
also numbers of herm~t-crabs, two small flounders, a few sea-urchins,
"The woru "baiting" is used in two senses: (1) the amount of bait taken by a
vessel at one time; (2) the length of time a vessel is on the banks with a supply of
bait. The second is the sense in which it is used here.
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and some dead shells. Previous to this a haul had been made with
the Blake dredge some G or 7 miles in a northeasterly direction, just
off the edge of Green Bank, but no fislling lines were put out. The
haul at this last position (station 2460) consisted of a few crabs, shrimp,
starfish, small stones, sea-urehins, and dc:::t<l shells.
At station 2462 (latitude 450 45' 30'', longitude 5-!0 20' 30") eigbt
hand-lines were put out, but not a single fish was caught. Failing to
take any fish in a reasonable length of time, a dredging was made, with
practically the same result as that obtained at tlw. previous station.
The most remarkable catch made by tlw dredge was pieees of 2 fresh
lant (Amrnodytes americanus) which bad been in ·s ome manner intercepted by the dredge.
About 5 or 6 miles fa,rtlter to the westward, at statio11 24G3 (latitude
450 44', lopgitude 540 27'), the han<l-lines were again baited and put out
in a depth of 45 fathoms, the result being precisely the same as at the
two previous stations. A haul was made at this position with the ship's
dredge. Its contents indicated that considerable material existed 011
the bottom which might serve as foo cl for tlle Gadiclcc, and it is somewhat remarkable that cod were not found in this region. Among other
things the dredge brought up many hermit and spiny crabs, sea-urchins,
starfish, and sea-anemones.
At station 2164 (latitude 450 40', longitude 54° 41') another trial for
fish was made with hand-lines, in 41 fathoms, but none were taken. The
dredge was put out, but caught on a rocky bottom and was so badly
torn that.very little material, save a few crabs and dead shells, was
taken in it. At the two succeeding stations hauls were made with the
ship's dredge, but no fishing-lines were put out .
.At station 2465 there were obtained several ophinrans, S;tnd-dollars
in abundance, a few hermit and spider crabs, and some stoll(~S.
At station 24GG (latitude 450 29', longitude 550 24'), in a deptli of G7
fathoms, a considerable quantity of material was obtained in the dredge
which indicated good feeding bottom for fish. Among these were a few
small fish, hermit <llld spiny crabs, many brittle-stars or ophiurans,
spiny sea·urcbins, sponges, sea-anemones, starfish, soft, coral, bryozoa,
hydroids, and large numbers of live mollusks, chiefly the Iceland scallop. This position was in what is termed the ''gully" between Green
Bank and Saint Peter's Bank.
At station 2467, in 3S fathoms, on the southeastern side of Saint Peter's
Bank (latitude 450 23' north, longitude 55° 41' west), the dredge contained several holothurians, saud-dollars, spiuer and hermit crabs, spiny
sea-urchins, and shells. Eight hand-lines were put out at this position
and 13 codfish were caught in abont 20 minutes. These fish were of
rather small size, about three-quarters of them not being large enough
to cull as "large fish" in the American markets. These were mostly
males, with their spermaries undeveloped. The ovaries of the female
fish were also very small. I opened their stomachs and took 13 whole,
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undigested bank-clams ( Glyci1neris) from them, besides a number of
clams which were more or less uigested, and several crabs and small
:fish.
At station 2468 (latitude 43° 11' 30", longitude 5.5° 51' 30"), a hanl
was made with the ship's dredge, iu 4:3 fatl10ms, near the southwestern
edge of the bank, and many dea<l shells of the bank-clam and other
varieties were obtained, also soft corals, sand-<lollars, sponges, starfish,
ophiurans, holothurians, and some stones.
The forenoon of July 4 was spent in making dredgings across the
deep plateau which extends from Saint Peter's Bank nearly acrm:~s to
Banquereau, and which has a depth varying from 200 to 225 fathoms.
It is probable that this plateau may, in the fLlture, prove to be a valu- ·
able fishing ground for halibut, and already on some parts of it, within
15 or 20 miles of the edge of Saint Peter'::; Bank, good fares of halibut
have been obtained.
We found many varieties of marine life, and there was evidence of an
abundance of food for halibut, though the bottom was generally muddy
and unsuitable for the above-named species. An exception to this was
at station 2471 (latitude 440 34', longitude 560 41' 45"), in 218 fathoms.
In this position the beam-trawl was torn on rocky bottom. an<l what
material was obtained indicated a ground. suitable for haUbut. A.mong
other things, a few shrimp and other forms of crustacea were taken, besides seven species of shells, octopus, grenadiers, some spong-es, many
small brittle-stars, some small crinoids, bob-taile<l squid, coral, and several stones. In the two previous hauls during the morning, Norway
haddock and pole flounders were taken, besides Baird's grenadiers,
several Chester's hake, and various forms of corals, sea-pens (chiefly
Penn'atula borealis), sea -anemones, 1 octopus, some shells (mostly Buccinurn ~tndatum, Astarte, and Yoldia thraciformi8), some specime.ns of
the Finmark sea-feather (Balticina.jinma'rchica), and quantities of skate's
eggs (some with living embryos). Also, there were taken cup-corals
(Flabellum), many fragile sea-urchins (Schi.zaster fragilis), several species
of starfish (the most noticeable being Hippaste1·ia phrygiana), sponges,
bob-tailed squid (Rossia megaptera), 2 Lycodes, and 1 Scopelus.
At station 2472, and the four succeeding stations, tangles and grapnels were put over in depths ranging from 133 to 222 fathoms; but very
little material was obtained. Among other things were a few starfish
and sea-urchins, some small samples of deep-water coral (Pr·imnoa
reseda), and one large specimen of Macrurus bairdU.
During the evening Mr. Nye rigged the electric light over the ship's
side, and this attracted many marine animals which we thought were
young squid. There were probably as many as 50 or 75 of them darting about the light, but all efforts to catch any failed, since they would
not bite at a jig, and were too quick to be taken in a dip-net.
As it was deemed advisable to make an investigation about the eastern part of Banquere;:m, the ship lay by the entire night, drifting. ~,he

BULLETIN OF THE UNITED STATES FISH COMMISSION. .

37'5

current during the night evidently ran in a southwesterly <1ircction, as
is usually the case here, an<l it was found on the morning of the Gth
that the ship had drifted considerably from her position on the previous
evening. During the day it was impossible to obtain observations,
owing to the dense fog, and tlw only thing that could be done to determine the ship's position was to "feel our way" with the lead around the
southeast prong of the bank. This was slow and unsatisfactory work,
for this part of Banquereau is not correctly laid down on the charts.
Several dredgings were made on the 5th, but the bottom in this region is so rough that the only apparatus which could be used was the
ship's dredge or the tangles, and it was even thought unsafe to leave
the dredge on the bottom longer than 5 to 10 minutes. The catch
was exceedingly meager, generally consisting chiefly of coarse gra"Vel,
pebbles, or sand, with very little life of any kind. TIJe <lrcdgings up
to about 1.30 p. m. were made in depths varying from 116 to 265 fathoms. In the afternoon the ship steamed on to the shallower part of
the bank, and dredgings were made in depths varying from 33 to 39
fathoms. Practically the same result was obtained in these depths as
in the deeper water off the edge of the bank, q1e contents of the dredge
being rather uninteresting.
At station 2480 (latitude 44P 43', longitude G7° 22' 45"), in 33 fathoms
of water, we made the last <1redging for the day, and among other things
brought up in the dredge were a few small bank-clams ( Glycimeris) and
a large flounuer. Hand-lines were put out baited with fresh capelin,
and fishing was carried on for an hour or more, during which time
33 cod and 5 or 6 flounders were ta,k en. The cod were mostly of small
size, and their stomachs contained several young bank-clams, and in
one a specimen of lant was found.
Soundings were made on Misaine Bank early on the Gth, in 68 fathoms, at station 2491. The dredge was put out, but it brought up little
else besides stones. Three hand-lines were also tried, and in about 10
minutes' :fishing we caught 3 cod and 1 flounder.
At station 2492 (latitude 450 22', longitude 530 43' 45"), in 42 fathoms, we found fish abundant, 10 or 12 cod of small size being taken
in a few minutes, of which 2 ''pairs" were pulled up. The <lredge
was put out and brought up a few shells and starfish, while crabs and
sea-urchins were abundant. Another haul was made with the dredge
at station 2493 (latitude 450 19', longitude 580 51' 15"), in 45 fathoms.
Considerable material was obtained here, consisting mostly of stones,
shells, starfish, spiny crabs, sea-urchins, and sponges. 1\iany barnacles were found here on the stones, shells, &c. Eight hand-lines
were put out, and 2 codfis-h were taken in 10 minutes' fishing.
At station 2494 (latitude 450 14' 30", longitude 59° OG' 45"), in 50
fathoms of water, 5 cod were taken on the lines. The tangles were
put out at this station and brought up many spiny sea-urchins, and
and also 1 or 2 basket starfish (Astrophyton ).
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At station 2495·(latitude 450 10', longitude 590 23' 45"), in 44 fath·
the fishing-lines were put out for a few minutes and 1 cod and
1 sand-dab were caught. . ...'\_ haul was made with the tangles, anu
spiny sea-urchins were found abundant, and some erabs and 1 AstroP.h yton were also taken on them.
At station 2496 (latitude · 450 07' 30", longitude 5no 27' 45"), in 44
fathoms, 5 cod were caught . on the hand-lines in a few minutes' fishing, being essentially the same in quality and size as those commonly
caught on Banquereau. Here the tangles brought up an abund.ance of
sea-urchins, as before, several small crabs, starfish, two sea-lemons,
several dead shells of the bank-clam, and bryozoa. This was the htst
haul made on Misaine Bank.
This bank, which is of considerable extent, has never been considered
of any importance as a fishing ground, and so far as we are aware is
not resorted to by American vessels. It was, therefore, deemed highly
important to make an investigation of it, so that its value to the fishermen might be determined. The trials for fish that were made, <lemonstrate<l the fact that they probably occur all over Misaine Bank in as
great abundance as on Banquereau, and are practically the same kind of
cod as to size, the majority of them being too small to class as large fish
in American markets. In view of the abundance of fish 011 this bank,
it would seem probable that the fishermen have never investigated it,
and probably are not aware of its value as a fishing ground.
In the latter part of the day, after the researches on Misaine Bank
hau been completed, the ship headed for the western part of Banquereau, and occasional dredgings were made ill the deep water between
the banks, in depths varying from 57 to 130 fathoms. The bottom between these banks is, apparently, composed of mud mixed with stones,
pebbles, and occasionally gravel. The beam-trawl was used in these
localities, and in some of the hauls a considerable quantity of material
was taken, comprising spiny sea-urchins, 4 Lycodes, 1 pole flounder, 1
sand-dab, large quantities and many varieties of. shells, many shrimp,
starfish, brittle-stars, &c.
The ship left Banquereau about 3 a. m. on the 7th, and steamed across
to the Middle Ground, which was reached about 7.30 a. m. Dredgings
were then begun and continued at intervals throughout the day. The
general I;esnlt of the hauls on Middle Ground and on the northwest
prong of the Western Bank, which we crossed later in the day, indicated
for the most part an abundance of life on the bottom, much of it of a
character suitable for food for the cod and other ground-feeding species.
At station 2500 the trawl brought up the following: One craig or pole
flounder, 2 species of ferruginous flounder, 3 or 4 young skates (Raia.
radiata), many starfish (chiefly Asterias vulgaris), large quantities of
shells (the most noticeable of which were bank-clams), sea.scallops
om~,
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(Pecten islanrlicus), Nept'hnea decemcostata, JJiactra ovalis, and Buccinurn
undaturn. There were also great numbers of spiny sea-urchins, a few
specimens of sea-corn (B1wcinurn eggs), and sea-strawberries or soft
coral.
At station 2501 (latitude 44P 27', longituue ·60° 20' 15"), in 26 fath·
oms of water, several llanu-lines were put out, and 3 cod, 1 haddock,
anu several sand-dabs were taken. The cod were gorged with food.
From one that weighed only 10 pounds I took 12 lant (A rnrnodytes arnericanus), 1 spiny crab, and the fin of another cod. Another fish, which
weighed. 7 pounds, had 8 lant and a small stone in its stomach. A
third cod, of about 5 poq.nds' weight, had 4 crabs in its stomach but
no fish. The ovaries and spermaries of these fish were undeYeloped.
In the trawl at this station there was an abundance of sand-dollars,
common starfish (Asterias vulgar·is), twelve large sand-dnbs or ferruginous tlounders, 1 sculpin ( Gottus), a few skate eggs, many live
and dead shells, among which were a few specimens of Natica heros.
There were also several hermit-crabs. Two torpouoes were exploded
at the bottom near this station, but with no decisive result.
At station 2502 the trawl was torn on rough bottom. It nevertheless contained many basket starfish (Astrophyton), some sponges, large
starfish, a few brittle-stars (ophiurans), some spiny sea-urchins, lJOrmit-crabs, small skates (Retia), sculpins (Cottus), and Yarious kiw.ls of
shells, among which were Pecten ·i sland·icus, Buccinum, and Nepl'ltnca.
A few shrimp were also taken.
The bottom on the northwest prong was fount! to lJe rather rocky,
antl at station 2503 (latitude 44:0 2~' 30", longitude Gl 0 00' 15"), in 47
fathoms, the beam-trawl was torn to pieces, so tllat notlling was canghi
in it. Meclinm-size<l codfisll appcarecl to be abundant, a,l}(l in a few minutes' fishing with band-lines ~2 specimens were taken, 5 of which
were large fish. One of these cod ltad ovaries well advanced, but
the generative organs of the others were undeveloped. The stomachs of the fish were g~nerally full of various kinds of materiaL One
had a partially digested herring and squid in its stornacli, besides several crabs more or less decomposed. It is evident that crustacea, particularly spiny crabs, are most generally eaten by tbe cod in this region,
so far as can be judged from the contents of thejr stomachs. But some
fish llad worms, others brittle-stars, shells, &c., mixed in their stomachs
with crabs or fish, while others had apparently nothing but Hsh. In
ouc we found 5 worms and 4 crabs, while another had 4 spiny crabs, 1
hermit-crab, and 3 bi'ittle-Btars in its stomaeh.
At station 2504: the dredge came up filled witll mn<l but containing
very little animal life, only a few worms aml small shells; wllile at
station2505 the trawl containeu several small skates, 3 eraig tlounders,
rn:-tny large sea-anemones of 2 species, fragile sea-urchins (Schizaster
fragilis), starfish, worms, and small shells.
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On July 8, dredging operations were resumed at a little after 4 a.m.,
and four <lredgings were made during the day, while the vessel was
heading for Halifax.
·
.At station 250G the catch was principally fish, as follows: Seventeen
Norway haddock (Sebastes marinus), 5 pole .flounders, 1 small skate, 1
goose-fish (Lophius piscatoriu.o:;). There were also many sponges of several varieties, 3 species of sea-anemones, large numbers of "lamp-shells"
(Terebratulina), 3 or 4 species of starfish, many large shrimp, and avery
few sea-urchins .
.At stat.ion 2507 the dredge was filled with stones, many of them as
large as the mouth of the bag would admit. The amount of animal life
taken was small, comprising 3 species of holothurians, 2 or 3 specimens
of starfish, and a few worms.
ln the afternoon the .Albatross reached Halifax, where she remained
until July 11, during which time I busied myself in obtaining details
concerning various types of boats and vessels emplo~d in the Nova
Scotia fisheries.
Four hauls were made during July 11, 2 with the ship's dredge
and 2 wl.th the large beam-trawl. .All of these dredgings were made
on soft bottom, between Halifax and La Have Bank, in depths varying
from 68 to 134 fathoms. The first attempt to dredge, however (at station 2510), resulted in the loss of the dredge and 79 fathoms of wire
dredge-rope. .At station 2511 the dredge was nearly filled with mud
and stones, among which was very little animal life. .A. few shells, holothurians, and starfish were · taken. .At station 2512 the dredge was
filled with soft sticky mud, in which were 2 sea-pens (Pennatula aculeata.), 1 holothurian, and a few ascidians.
The most interesting haul, so far as fish are concerned, was made
with the larg~ beam-trawl at station 2513 (latitude 43° 34', longitude
G30 5G' 30"), in 134 fathoms, on a bottom of gray ooze. Among other
things the trawl contained 10 Norway haddock, 4 common hake (Phycis
chuss), many large shrimp, and 2 young pole :flounders. Since the latter
species will probably some time become of value commercially, their
occurrence here is of interest, for it shows a wide distribution of this fish
in depth as well as in area. The haul comprised also several specimens
of Baird's grenadiers (Macrurus bairdii), many brittle-stars, 3 or4 species
of sea-anemones, starfish (Archaster), sea-pens (Pennatula), some large
specimens of Dentaliunz, and quantities of large Terebratulina.
At station 2514 the following material was taken: One Baird's grenadier, 3 species of sea-anemones, large numbers of fragile sea-urchins
( Schizaster jragilis), large shrimp, and various species of starfish and
sponges; also some stones .
.At 11 p. m. the ship stopped on La Have Bank. :Mr. Nye put an
electric light over the side and soon there were numbers of bill-fish darting about it, and squid were seen also. Several of the bill-fish were
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caught, but it was found impracticable to capture any of the squid, as
they would not bite a jig and could not be taken by other means.
Work was begun early in the morning of. July 1~, and a line of dredgings and trials for cod, with hand-lines, was run across La Have Bank,
beginning on its eastern side and extending to the southeast part of
Brown's Bank. These operations were carried on in depths ranging from
47 to 104.fathoms. In all the dredgings except the last, which was made
in 104: fathoms, the ship's dredge was used, it not being possible to use
the beam-trawl, owing to the rocky character of the bottom. The difficulties of dredging on such bottom are very great, as was evident by
the loss of a dredge on the second attempt for the day (at station 231G),
while in most instances the dredge came up more or less nearly filled
with stones, pebbles, and coarse gravel, and the amount of animal life
was generally very small.
At station 2517 (latitude 430 10', longitude 640 18'), in 55 fathoms,
bottom of yellow sand and black specks, 4 hand-lines were put out,
baited with capelin, and 12 cod were caught, these averaging· about
two-thirds large fish (i. e., over 30 inches in length). The bait we used
was very soft and would scarcely stay on the hooks until they reached
the bottom. Fish were fairly abundant, and with fresh squid bait
could probably have been caught in large nuuCJ.'k>ers. Nearly all the
cod taken at this station had squid ( Ommastrephes illeccbrosus) in tlleir
stomachs, in a more or less digested con clitiQn, and they had also been
feeding on bank-clam~ ( Glycimeris). Tlw animal life brought up by the
dredge at this station comprised 2 species of sea-urchins (the sand-dollar and spiny sea-urchins), 2 species of starfish, 2 spider-crabs, 1 sea- ·
anemone, Reveral sea-spiders (Pycnogowum), and various kinds of dead
shells.
At station 2518 the dredge was filled witll stones of various sizes up
toG or 8 inches in tliameter. To these were attached some small sponges.
In the dredge were also a few ascidians, a starfish, and some shells.
A little after meridian Ut 10-pound torpedo was exploded on the bottom at hydrographic station 8~1, in 47 fathoms, rocky bottom (latitude
430 01' north, longitude 640 45' 30" west), but no results were obtained. After the explosion of the torpedo 3 hand-lines were put
out for from 20 to 30 minutes, and 4 cod and 1 haddock were caught.
At station 2520 the dredge was filled with coarse gravel and stones,
among which the most noticeable forms of life were some shells (Dentalittm and. Lecla), large numbers of worm-tubes of sand and gravel, containing · live worms (Nothria). There were 2 young sculpins and a
few shrimps, sponges, ascidians, and barnacles. At station 2521 the
dredge was partially filled with clean coarse gravel, with a few small
stones. It contained almost no living animals, ::i single starfish and a
few dead shells being the only objects of interest.
The last; dredging for the day was made with the small beam.trawl on
the southeast slope of Brown's Bank, in 10! fa,thoms, sandy and grav-
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elly bottom, at station 2522 (latitude 420 20', longitude 650 07' 30").
The trawl was dragged over the bottom only a few minutes, because of
the supposed rough nature. of the ground. But, nevertheless, tho net
was cut through and probably much of the material taken in the apparatus escaped before the trawl was hove up. Of the material saved,
shrimp of two or more species were abundant. There were also young
Norway haddock or rose-fish (Sebastes marinus), a few sculpins, and
several other varieties of small fish, some of them apparently immature.
Among the invertebrates the most noticeable were several species of
starfish, some large deep-sea barnacles, sea-anemones, sea-spiders, and
some young spiny sea-urchins. The fauna of this region is of special
interest, since in this locality and its immediate vicinity, in somewhat
deeper water, the halibut fishery· has been pursued with considerable
success, while a few miles northwest, in from 55 to 6G fathoms, many
·
good fares of cod have been obtained.
On the 13th, researches were carried on in deep water, in the so-calle<l
"gully" between Brown's Bank and the northeast extremity of George's
Bank. This locality has become somewhat celebrated as a deep-water
halibut ground upon which gorgonian corals of extraordinary size
and in considerable abundance have been found by the fishermen, these
corals being often hauled up on the lines with which they become entangled. Attempts were made by means of the dories and with grapnels to secure some of this coral, but without much success, two specimens of the great tree-coral (Primnoa reseda) being obtained.
During the forenoon several hauls were made with the ship's dredge,
in depths varying from 72 to 121 fathoms, but only a small amount of marine life was obtained. The rough character of the ground precluded
the possibility of using the beam-trawl, otherwise it is probable that a
larger quantity and a much greater variety might have been secured.
At station 2523 the dredge was filled with stones, coarse gravel, and
pebbles. Among these were a few holothurians of two species, lampshells (Terebratulina), sea-anemones, worm-tubes, sponges, shrimp, small
starfish, brittle-stars, sea-urchins, and 2 or 3 small sprays or branches
of gorgonian coral. At station 2524 the dredge containeu stones and
pebbles, with a very small amount of life, as follows: A few sponges,
shrimp, lamp-shells, small starfish, holothurians, and ascidians.
At station 2525 the dredge was filled with coarse gravel and stones,
while sponges and shells were more numerous than in the preceding
haul. Ascidians were plentiful, but there was very little crustacean life.
At station 2526 the dredge was filled with coarse gravel and stones,
while containing very few living animals, as follows: Small sea-anemones, small holothtrrians, various kinds of small shells, a few brittlestars, and 2 or 3 shrimp.
At station 2528 (latitude 41 o 47' north, longitude 65° 37' 30" west)
a haul was made with a large beam-trawl in 677 fathoms on a bottom
of brown mud, where a large amount of material was taken, which so
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closely resembled the fauna so often brought up on the halibut lines
from the deep-water fishing areas, tbat it seems desirable that mention
should be made of it, although, strictly speaking, this Laul was made
beyond the limits frequented by fishing vessels. Among the material
brought up were many blue hake (Haloporphyrus viola), grenadiers
(.JJfacrurus), 3 pole flounders (Glyptocephalus cynoglossus), a nnml>cr . of
other species of fish not identified, a large amount of tlw little lmsbcoral (Acanella nm·mani ), specimens of gold-banded coral (Keratoisis ornata), 2 or 3 species of sea-anemones, soft sea-urchins, and several species of shells.
It is worthy of note that swordfish and finback whales were seen in
unusual abundance on July 13. During the first part of the <lay as
many as 20 swordfish were seen in from 6 to 8 hours; frequently 2 or
3 were in sight at the same time. As many as 20 whales were seen at
one time during the morning, and a still greater number were seen in
the afternoon. At station 2528 they were very numerous, apparently
feeding on small crustacea, probably from 40 to 50 whales being in sight
at one time. Tqey were all fin backs, so far as I could tell. Their movements were sluggish, as they "played" back and forth in the tide rips,
with their mouths open, the upper jaw just at the surface, scooping in
"feed." They were joined by a school of porpoises (probably Delphinus
delphis), which drove in among the whales, their lnovements imlicatiug
that they were feeding, but of this we could not be sure.
The electric light was put over the ship's side soon after dark amll\Ir.
Nye succeeded in catching seveal specimens of young squid and some
small fish of the genus Scopelus.
The researches on the fishing banks terminated on the 13th, and the
ship arrived at Wood's Holl on July 16, thus ending the cruise.
GLOUCESTER, MAss., November 27, 1886.

H.3.-A CURIOUS Ii.NIFE FOUND IN T.IIE FLESII OF A CODI<'.ISU.

By J. W. COLLINS.

While discharging a fare of codfish from the schooner Vinnie 1\:L
Getchell, at Gloucester, Mass., on September 15, 188G, Capt. John Q.
Getchell,* master of the vessel, found imbedded in the thick flesh of a
"It may be of interest in this connection to say that Captain Getchellis woll kno"·u
in Gloucester as a veteran fisherman, he having boen in commancl of vessels engagcu
in the George's fishery for the past twenty yoars; during which time, ho tells mo, ho
has eaten only three Thanksgiving and fonr Christmas dinners on the land. He is a
native of Maine, abo-. l~ fifty years old. When the news of Sumter's fall reached the
North. he enlisted antl served three years in the Third Maine under Colonel (afterwards General) 0. 0. Howard. He then exchanged his gun and a soldier's bivouac for
nets, lines, and the de,;k of a fishing-vessel. His integrity and truthfulness are nn·
questioned.
·
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]arge cod a knife of curious workmanship, represented by t.hc accompanying illustration, which is of full or natural size.
The fish in which the knife was found was one of a fare caught in 75
fathoms of water on the northeast part of George's Bank; it was apparently healthy, being thick and "well-feu,'' and, according to Captain Getchell, would weigh about 40
pounds after being split, or say 60 pounds as it came
from the water. The general excellent quality of the
fare of fish attracted cou~ideralJle attention from people wnu saw them, anu led to the discovery of the knife.
Some remarks having been made concerning the fish,
Captain Getchell lifted several of them from a tub
(where they had been thrown to wash after being
weighed) and exhibited them to the lJy-standers, commenting on the size and thickness of the specimens.
Holding one across the edge of the tub in a semi-curved
position, be ran his hand o~er the thicker portion of
the fish to call attention to its fatness. In doing so,
he felt something hard beneath his fingers, and further
examination produced the knife. Of course much
surprise was expressed by those present, who had
never before seen such a strangely formed implement,
and speculation was rife as to lww it came there.
When found, the knife-blade was closed, and the small
or posterior end of the handle was the part first felt
by Captain Getchell, and was nearest the tail of the
fish.
The flesh of the fish where the knif'e was imlJeddcd
is estimated to haYe been 2~ inchcc thick. · U ufortunately, the excitement attending the finding of the
knife prevented any notice being taken of the fish,
which was carried off and salted among the others~
therefore nothing is known as to whether the implement was encysted or not.
The handle of the knife is of brass, curved and
tapering posteriorly, with a longitudinal incision, on
the concave side, to receive the edge of the blade.
The handle is remarkable 1n form, and is suggestive
of the handiwork of some savage tribe or the scrimshaw work of a sailor. Its length, measured with the
curve, is 3~ inches, and its greatest diameter one-half
inch.
The blade is lanceolate in form, with the cutting
edge curved outward, to fit into the handle, and the
back nearly straight. It has been corroded a good deal and the extreme point is very thin. Its lengtll, from handle to tip, is 2£ inches;
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greatest tllickness (near the handle), one-eighteenth inch; and its greatest breacltll a little less than one-half inch. The total length, from point
to point in a straight line, is G! inches.
How diU the knife get there~ is the question that will be asked by
those who are not too skeptical to credit the story of its being found as
has just been stated. Personally, I neither doubt the finding of the
knife, nor the probability of its being found as stated. It is a fairly
common occurrence for fishermen to find the sand-launce, or lant, imbedded in the tlesh or the liver of the cod, and dried very hard. I llave
many times seen lant thus imbedded~ and in no case that I remember
was the cod any tlle worse for it.* It is therefore evident that it is
possible for the stomach of a cod to be penetrated by a sharp-nosed
fish or by an implement it has swallowed, and ultimately for either to
work its way through and become imbedded in the flesh, while the
wound heals and the stomach goes on to perform its ordinary functions .
.As to where the fish got the knife we can only conjecture, unless
som·e ethnologist can point out its origin. In any case, the. finding of
such a remarkable implement in such a strange place must be a matter
of interest to the ethnologist and naturalist alike.
GLOUCESTER, l\1:A.SS., December 31, 1886.

114.-SOlTJE S'.I'ATIST.I{)S OF TUE F.ISIIElUES OF NORTHERN JAPAN.

By JOHN C. CUT'I'ER, lll. D.,
l'rojcssor in the Irnperial College of Llg1·icultnTe at Sapporo.

The Department of the Hokkaido was organized in March, 1886. Its
jurisdiction extends over Yessot and the Kooril Islands. Sapporo Ken
was one of the three prefectures into which Yesso was divided in 1882.
It embraces 3,808 square ris of the 5,056 square ris of Yesso, a ri being
equal to 2.44 English miles. Its population in 1883 was 91,971 Japanese, .A.inos, and .Americans. Its coast-line is about 550 miles in extent. Commencing at ..Abushita on the west coast ( Abushita is about
40 miles south of Cape Kamoi, the westernmost point of the peninsula
jutting into the Sea of Japan south of Strogonov Bay on the western
coast ofYesso) it extends northerly to Cape Soya (Strait of La Perouse),
thence southeasterly about 70 miles to Tonaiushi, the boundary of
Nemuro Ken. The east coast-line commences near the westernmost
shore of Volcano Bay (where the Pacific approaches nearest to the shores
of the Sea of Japan) and extends east to Cape Yerimo, thence northeasterly about 70 miles to Chokubetsu just east of the mouth of the
Tokachi River, the other sea limit of Nemuro Ken.
"For curious articles found in codfish, see History of Aquatic Animals, text, p. 212.
t For an article on the fisheries of Hokkai<lo, see F. C. Bulletin for 1886, p. 342.
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The following tables give a sum ;nary of the Lttest statistics of
fisheries in Sapporo Kcu.
TABLE

I.--Product of the fl15hcr·ics from 1878 to 1883. *

Kincl of fish.

1881.

1880.

1870.

1878.

1882.

- - - ---- - - - ---Kokus.t
2!).), 141
445
'27, 8!);)
G, 887
1:!, 300

J(okus .

573
1, 800

2G!l
59!)

172

. ria japonica} ...... .. ..... _. ...... ..

38, 2:!0

Total ... . ........ . .......... .. .. .

383, G23

Rerring ( Clupea harengusl . ..... _..... .
Spring sn.lmou (Oncorhynchus perry·i) . .
:Fall salmon ( Oncorhynchtts haberi) . ... .
Cod (Gadus bmndtiil ...... ....... .... ..
Pilchard (Clupea melanogastntla) _.... .
Beebe-de-mer (" namako ") (Stichopus
japonicus) ...... ... :.

.. .. .. . .. . . __

Ear-shell (" n.wn.lli") (lialiotis gigantea) ,
Cuttle-fish ___ . . . .. . . __ .. __ ........ ..
Edible sen.-weed (" kom lm ") ( Lam·i na-

Kokus.
5J8, 3au

Kc,ktts.
501,030
658
51,0}:!
!), 274
12, GG2

Kokus.
444,830
72L
45,548
3, 048
5, .G9G

304567
G!l3

2G4

708

1, :Z35

I, 0f>5

'j(J

40, 040

38,428

63, 720

G!Jlf G14. 710

565, 161

4,j7, 777
I , 213

5:!,24-l
!i, R78
G, G8U

574,

HO

GG, 6()5
G, 003

5, !)(J(j

!)3

203
46, 5l0

I

G65, 840

I

~A pn.rtial statement of tbe proauct for 1884 in lwkus was as follows: lle rring, 560,650; spring sa •
mon, 1,2;JG; fall salmon, 3G.5H; and cod, G.480.
t A koku equals 7.55 cnl>ic feet.

TAnLE

II.- Vul'lle of thcfl.shcricsj1·om 1878 lo 1883. it

Kind offish.

1878.
Yens.

1870.

t

Herring (Clupea ha1·cngus) ....... 1, 329,350
salmon (Oncorhynchus
perryi} ..........................
4, 005
Fall salmon (Oncorhynchus habcri)
202, 265
Cod (Gadus brandtii) .............
6H, 204
Pilchard ( Clupea melanogastrula) .
7G, 454
Beebe-de-mer ("namako ") (Stichopus japonicus) .......... .. ...
42,982
Ear-shell ("a.wa.bi"} (Haliotis
108,708
3,113
Edible sea-weed (''kombu") (Laminaria japonica) . ... . .........
160,524
~pring

c!fffi~~J~~) ::::::::::::::: ·: ::::::

1880.

1881.

1882.

Yens.

Yens.

Yens.

Yens.

:>, 048,958

4, 035,780

2, 760,792

2, OGO, 822

7, 281
312, 893
70,538
G2,42.)

a, 510
!i63, 443
57,610
100, G42

5, 948
388,068
17,180
75~

a, 520
533, 5GO
78, 02G
41,342

2, 1G6

33, 514

39,600

106,200

43,167
1, 529

43,511
25,971

02,625
:!,139

70, 125
4, 6GD

254,246

13G, 41D

267, G61

JSG, 040

32,

1883.

----- - - - - - ---- - - - - -2, 3, 703, 193 5, 011, 400 1l, 612, 765 3, 003, 304
95[;, 405

TotaL...................... 1, 995, 605

* For the value of tho Sap-poro fisheries in 1884, see Fish Commission Bulletin for 1886, p. 345. ·
t The values are expreesed in yen paper. Taking the silvAr yen (416 grain8, nine-tEintbs silver, now
worth abont 80 cents} at 100, tile papt>r yen has about the following relati>e values: In1878, $1.0:1; in
l879, $1.1G; iu1880, $1.70; in 1881, $1.70; !n 1882, $l.GO; in 1883, $1.26, and in 1884, $1.11.

Additional facts fm· 1883.-Fisbermen in the Ken (or district), 16,064;
,, Yatoi" or hired men, who come from Hondo (the main island) annually,
28,065; fishing smacks, 5,411; trap-nets, 1,790; seines, 350; gill-nets,
35,394.
The taxation on the products of the sea and ri 'Ter ranges from 7 to 20
per cent of the protluct. The cost of collection ranges in different
years from one-third to nearly one-half of the tax collected. For the
most part it is collected in kind. The number of tax collectors and
officials for attending to this, the only paying industry of Hokkaido, is
very large. It is, however, the intention of the Hokkaido Cho t.o
~liminish the tax, to simpli(y the collection, and to reduce the number
-of officials.
SAPPORO, HOKKAIDO, JAPAN, May 14, 1886.
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115.-REPORT ON DB:STRIBU'II-'I®N OF F.i§U .~N D EGGS BY '.PI'UE U. S.
FISH COIUllHSSION FOR '.I'HE SEASON OIF ASS5-'S6.

Ry IUARSHAtr..L :McDONALD.

The distribution of young carp, whitefish, shad, and various species
of Salnwnidm is made chiefly by car or detached messenger service, the
organization of which the present year was the same as that of 1884.
The distribution of eggs and·of ca,rp and trout to applicants not located
sufficiently near to the centers of Jistribution is made by express.
During the season of 1885 the cars of the Commission were moved
74,805 miles, as follows:
Car No.1, N. Simmons in charge ... ---· .. --- .....•....... --- ...• --·---.....
Car No.2, Geo. H. H. Moore in charge ......... -- ........ ---- .... --........
Car No. 3, J. F. Ellis in charge ...................... -.. - .. -- -...... - .. -.-.

24, 9:~9
34,061
15, 805

Total ____ .. __ ••. ___ ... -.- . _... _...................... -.- ----.- . . . . . .

74, 805

Of the above transportation, 26,212 miles were furnished by the railroads gratuitously, and 48,593 miles were paid for at the rate of 20 cents
per mile. The Commission is indebted to the personnel and management of the railroads for much courtesy, consideration, and dispatch.
The following summaries of the number of fish and embryonized eggs
distributed show (1) the distribution by species, (2) the station whence
they were derived :
Fish and eggs ju1·nished for distribution by the stations during the season of 1885-'SG.
Station.

Species. ·

Eggs.

Fry.

Large
fish.

Grand Lake Stream, Me.................. Landlocked salmon . . . . .
222, 000 ...... - ............. .
BuckRport, Me . . . . .. . .. .. . .. . .. . . . . . . . . .. .Atlantic salmon . . .. . . . . 1, 251,500 ........... .
Northvill~, Mich.......................... Whitefish . . .. . .. . .. . .. . 42,800, 000
52, 000, 000 ........
Brook tront........ .. . ..
145,000
~~· ~00
550 ,
Laketrout .............. 1,031,000
lv,vOO ...... ..
Rainbowtrout ... :......
5,000 .............
3,364
Landlocked salmon .. . .. . . . . . . .. .. ..
23, 000 ........

:::: :::::: -~~~r~~~~~~~ : : : ~::: - - 2~~:~~~- -~~·-~~~·-~~~-

~J;r&:~~r~~~;:~:::: ~: ~ ~ ~ ~~: ~ ~::

·

Lake tront ....... .... . ...
Black bass. . . . . . . . . . . . . .
Red-eye perch .. .. . .. .. .
Cold Spring llarbor, N.Y . .. . . . .. . ........ .Atlantic._salmon . . . . . . . .
Landlocked salmon . . . . .

...... ...... . .... ........
. . . . . . .. . . . .
500
. . . . . .. .. . . .
250
...... ......
419, 550
... . . . ... . ..
l!J, 500

Battery Station, Md ...................... ~h~~~-t~·~-~~::: ~ ~:: :::::
Steamer Fish Hawk (Delaware River) .......... do . . .. .. .. . . . .. . . ..
Steamer Lookout (Delaware and Susq ne- ...... do . .. .. . . .. .. . . .. . .
hanna Rivers).
Central Station .............................. : .. do .. . . . . .. . . . .. .. ..
Carp ponds, Washington, D. C . . . . .. . . . . . . Carp for public waters..
Carp for private ponds..
Goldfi~h ................

: ::~::::::::
. . . . .. . . . . . .
.. . . . . . . .. ..

10, 7~g: ~~~
8, 063, 000
340, 000

325, 000
. . . . . . . .. . . .
....... ... ..
...... ......

15, 531, 000
161,370
187,414
4, 344

,

Total .................. .

Bull.

u. s~ F~ c.~ 188(?-25

4(',

055, 500

127, 603, 578

::

i ~66

1, 701

7, 005
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S1tmrntr1·y of distribution jo1· tho season of 1885-'SG,
·--------------- ---~-------;------ ----

Number of 1· Number of \
eggs.
fish.
1

Species.

------------------------- ------------t--------1
Whitefish (Core,qomrs clupeijormis) . • • • . • . . . . . . . . . • .
Brook trout (Sctlvelint68 tontinal-is) ••• - •• - .• -- .. - .... -----.Lake trout (Salvelinus namaycu.~h). .. . • • .. . . ... . . . . . . .•....
Rain how trout (Salmo i ·r ideus) •.......•. ------.... ..• .• •• •.
Atlantic salmon (Salrno salar) .. . • . .. . . • • • .. .. • . • . • • . .. • • • .
Landlocked salmon (Salmo sala1' snb«p. sebago) .. - ...... ---.

42, 800, 000
145, 000
1, 031, 000

281, 000
1, 251, 500
222, 000
Browntrout(Salmojario) ... ........... ...... ..... ... .... ..... . .......
Shad ( Olupea sapidissima) .. .. .. . .. .. . .. .. • . . . .. . .. .. .. • • • .
3~5, 000
Carp ( Oyprinus carpio)....... • . .. .. . . . • • • . .. .. . . . • . . . . . . . . .. .. . .. .. . . . . .
Goldfish ( Oa1 a~<si1ts aurattts) . . . . . . . . . . . • . . . .. . . . • . • . . . . . • • . . .. . . . . . .. . . ..
Black bass (JlicTopterus dolorniei) ... . .. . . . .. . .. . . . . . . . •• • • . . . . . . . . .. .. . . .
Red-eye p erch (Ambloplitcs rupestT·is) ........... -- .......... --- .. .. .... ..

Total.

1 _ _ _ _ _ __ _

!J:!, 000, COO
*2B, 5:i0
i77, 2!Jl
t4, !Jl4
·U!J, G50
1,.,_1., 5!Jo o
-<o
00
3-~. Gf>!J, 000
§348, 784

I

1.3!, 800, 000
170,550
1, 108,201
:!85 !l14

'I

1,

I

m: o5o

2G3, 500
28, !JOO
3-1, !JSt, 000

1

3!8, 784

4, 344

4, 344
500
2GO

500
2JO

*Of this number, 55( were one or more years ohl.
t Of this number, 1, 791 were one or more years ol<l.
+Of this number, 4,664 were one or more years old.
§Of this uumbor, 187,414 were for private ponds and 1Gl, 370 for public waiors.

The details of distribution summarized abo\C arc as follows:
(a) vVnr'I'EFISII (Coregonus clupeifonni,r,).

Of this species 42,800,000 eggs were distributed from Michig:"ln stations the present season and were allotted as follows:
To the Stato commissioners, to bo hatched and planted in public 1\rators. 34,800,000
To foreign countries (international exchange). . . . . . . . . . .. . . . . . . . . • . . . . . . 6, 000, 000
To other U. S. Fish Commission stations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 000,000
Total ....... -- .... -.- .. -----. ---- . -.. ---- --.. . . . . . . . . . . . . . . . . . . . . 42, 800, 000

The eggs which were retained an<l hatched at the stations ;yielded
D2,000,000 fry, which were distributed as follows:
To Lake 11-1ichigan ...•........ .... .... , .... _... _... _...... ____ .. _.. _.. .
To Lake Superior .................. ____ .......... ------ ...... ,. ........ .
To Lake Huron ......................................... _. _....... __ .. .
'ro Lake Erie ...... ---· ............................................... .
To Lake Ontario .... --- ........................ ____ ................ ___ _

~~.000,000

G,OOO,OOO
30,000,000
15,000,000
12,000,000

Total ......... -- ... -.-- .. ---. -.- .. --- .. --- .............••........ 92, 000, 000

The distribution was made by two cars insteaJ of one, as heretofore,
with the result of securing greater dispatch in the work and distribution of fry under better con<litious.
(b)

MoRANKE

(Ooregonus albula).

Vvc are indebted to the courtesy of the Deutsche Fischerei-Verein
for two consignments of eggs of this small species of whitefish. The
total number received ~ggregated 150,000, which were allotted as follows:
To C. G. Atkins, Bucksport, 1\Ie., for hatching and planting in Maine waters. 100, 000
To F. N. Clark> Northville, Mich., for stocking lakes in Northwestern States. 50,000
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(c) BROOK TROUT (Salvclinus .fontinalis).

Eggs of this species are collecteu at the Northville Station from fish
reared in ponus. The number furnished for distribution during the
winter of 1885-'86 was 145,000, which were assigned aR follows:
To St"ato commissioners and individuals.------ ...... ---~·- ................. 50,000
To \Vytlleville Station, United States Commission, for hatching an<l rearing. 50,000
To foreign countries (international exchange) ...............•••.......•... 45,000
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145, 000

The eggs retaincu at tho station to be hatched yielued 25,000 fry. -Of
these 4,000 were distributed to applicants in Michigan and Indiana, and
the balance retained at the station for rearing.
(d) LAKE TROU'i' (Salvelinus namaycush).

The eggs of this species distributed by tho _U . S. Fish Commission
are all collected at the Northville Station. The total assignments of
eggs the present season aggregated 1,031,000; these were distributed
as follows:
To State cornmissiouers and individual applicants .................. _..... .
To other United. States stations, to be hatched. and reared ............... .
To foreign countries (international exchange) ........................... .

406,000
450,000
175,000

Total ............................... -- ......... - .................. 1, 031, 000

The eggs retained at the station yielded 115,500 fry, which were disposed of as follows :
To applicants in Ohio, Iudiana, and Michigan ..............................
l1etained at the station, to hatch and rear................ .. .•.. .. ••.. .. . .. .

75,500
40,000

(e) RAINBOW TROU1' (Salmo irideus).

Eggs of this spec.ies are collected for propagation and distribution at
Baird Station, California; Northville Station, l\'lichigan; and Wytheville Station, Virginia. .At Baird Station the eggs are obtained from
wild native fish. At Northville and vVytheville Stations the breeders
have been reared from eggs artificially impregnated at Baird Station
and hatched and reared at tho stations.
The total production available for distribution was as follows:
From Baird Station, California:
Hatched and planted in McCloud River .................••............. 28,700
Hatched for ponds at station ......................................... . 11,300
Forwarded to applicants and Eastern United States stations ........... . 246,000
From Northville Station, Michigan:
Forwarded to applicants ............................................. .
G,OOO
Hatched for rearing at station ..............•.......................... 30,000
From Wytheville Station, Virginia:
Forwarded to applicants ............................................ .. 30,000
Retained at the station to be hatched and roared ...................... . 166,000
Total ......................................•••...................... 517,000

Our experience, extending over a number of years, has clearly shown
that the results from planting the fry of any of the species of Salmonidce
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are disappointing and wholly incommensurate to the expenditure in·
curred.
Instances are rare in which substantial or even appreciable results
ha\e been obtained by planting young fish just before, or at the time, the·
absorption of the sac is complete. This is to be attributed to the fact
that usually the streams stocked abound in cottoids, darters, and other
species of predaceous fish of small size, which pursue and prey upon the
helpless young fish so assiduously that few if any escape capture.
It has been determined, therefore, to retain the young fish at the stations and rear them till they have attained a length of from 4 to G inches,
and arc, consequently, of such size and vigor as to dominate the waters
in which they are placed. The percentage of loss in rearing is, it is true,
very considerable, but probably not greater than would occur in open
waters not infested by predaceous fish ; and, since fish of this size are
comparatively exempt from natural casualty, it is probable that one
pair of yearling trout will contribute as much towards the stocking of
the waters as would a plant of several thousand fry.
A beginning in this new direction was made the present season.
Rainbow trout, from 4 to 7 inches in length, to the number of 4,664, have
been distributed from theNorthville and Wytheville Stations. Tlw distribution from Northville was made to lakes and other protected waters
in Indiana, 0 hio, and ]fichigan; that from \Vytb eville to the head waters
of the Shenandoah, in Augusta County, Virginia, to the tributaries
of the Potomac River in Washington Uounty, .1\Iaryland, and to a
number of spring-fed coltl-waterponds in lVIaryland, Southwest Virgini~,
and Tennessee.
(f) ATLANTIC SALThiON (Salmo salar).
The eggs of tbis species distributed l>y the Commission are all furnished by the collecting station at Bucksport, 1\Ie. The production
for the year aggregated 1,251,500, wbich were distributed as follows:
To the commissioners of Maino, New II::tmpshiro, ::tntl Vermont ......... __ .
To Cold Spring Harbor, for Delaware :mel Hudson Rivers ...•. . . _....... .

751,500
500,000

Total ............................................................. 1, 251, 500

(g) SCHOODIC OR LANDLOCKED SALMON.

The station at Grand Lake Stream, ·l\f.aine, reported 222,000 eggs of
this species as available for assignment. Thel:ie were distributed as follows:
To the St.ato commissioners...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130, 000
To foreign countries (in exchange).... . . . • . . . . . . . . . . . . . • • • • . . • . . . . . . . . . . . . . 40, 000
Transferred to other United States stations.................... . .. . .. . . . . . . 52,000
Total . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222, 000

(h) BROWN TROUT ( Salrno jario).

Three consignments of eggs of the brown trout (Balrno fario) were
received from Germany.
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The first consignment of 64,000 eggs from the Deutsche FischereiVerein arrived in very bad order and proved a total loss. The second
lot of 40,000 eggs from the Deutsche Fischerei- Verein reached New
York in good condition. A third lot of 50,000 eggs of this species
from Max von dem Borne arrived in excellent condition. The entire
number, aggregating 90,000 good eggs, were allotted as fo1lows:
To
To
To
To

'Vyth€ville Station, Virginia ............ : ....... ---- .................... 3,000
Northville Station, Michigan ....................••••...•.•.............. 23,000
Cold Spring Harbor, Long Island, New York ............................. 63,000
James Nevin, superintendent, Madison, Wis............................. 1, 000

The subsequent disposition of these eggs and details of waters stocked
will be found in the reports of stations.
(i) SHAD ( Olupea sapidissima).
Shad for distribution were contributed as follows:
Battery Station, Susquehanna River............ . . . . . . . . . . . . . . . . . . . . . . . . 10,725, 000
Fish Hawk .Station, Delaware River ........... ;........................ 8, 063,000
Central Station, Potomac River...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 531~ 000
Steamer Lookout.......................................................
340,000
Total .................. -----· ....•..................•............ 34,G59,0tJO

In this distribution liberal plants of shad fry have been made in tllC
Potomac, the Susquehanna, the Delaware, and the miuor tributaries of
Chesapeake and Delaware Bays .
..A summary of the distribution by river basins is as follows:
Rivers and minor tributaries of Cbesape~ke Basin ...................... . 14,137,000
The Delaware and tributaries ......................................... . 8,403,000
lludson River ..........•.........•..........................•.......... 1,250,000
Tributaries of Narragansett Bay ....................................... .
850,000
Tributaries of the Albemarle...... . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 1,500,000
Streams draining into the South Atlantic ....•....................•...... 2,050,000
The Mississippi and minor tributaries of the Gulf of Mexico ............ . 4,561,000
Colorado River of the West ..................•.........................
998,000
Snake River, Washington 'l'enitory ................................... .
10,000
!)00,000
Willamette River, Oregon ...........•.....•................ --~--- ..... .
To tall' ...................................•...-. . . . . . . • . . . . . . . . . . . . 34, 659, 000
*Of this number of fish which started from the stations, there perished before
reaching destination, 1,861,000, as follows:
On trip to Willamette River, Oreg ..................................... .
tl50,000
On trips to Congaree and Green Rivers, S.C ...••.....•..................
575,000
On trip to Colorado River, Ariz ...••....•....• :. ••.••••.....•.....••.....
150,000
On t'dps to Fox and Illinois Rivers, IlL .....•..••...•••....••.........•.
96,000
On trips to Ocklockonnee and other Georgia Rivers ...••...•..•••........
75,000
On trips to Dlue,•Smoky,ancl Republican Rivers, Kans ..•••...•••....•..
ti5, 000
On trips to Appomattox and other Virginia Rivers ..••
25,000
On trip to Narragansett Bay ...... ...................... ~ .•.....••......
20,000
0

•••••••••••••••••

Total . . . . . . . . • . . . ..... • . • .. • • . . . . • . • . • . . . • • . . . • . . . • • • . . • • • . . • • • • • ••

1, 861, 000
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The attempt to acclimate the shad in the Colorado River of theW
which was begun in 1884, bas been continued the present season,
ing which 848,000 fry were sent out by car No. 2, in charge of George
H. H. Moore, and planted in good condition. Should the ex]perime~nt)
prove successful, we may expect to see tee plant of 1884 reappearing as
full-grown, mature fish in the spring of 1887 or 1888.
The conditions that have determined the selection of the Colorado
River of the West for this important; experiment in acclimatization and
afford reasonable expectation of successful results, are as follows:
The waters of the Colorado are exceptionally free from alkaline salts.
The spring and summer temperature of the waters and other favorable
characteristics make it probable that the young shad will find in them a
congenial habitat during their sojourn in fresh waters. Great profusion
of minute forms of animal life abounds in the waters. Every condition
would therefore seem to be favorable to the early stages of life of the
shad. If, after migrating to salt water, they do not become wanderers, as
the shad planted in the Sacramento River haYe done, thPre is every
probability that the experiment will be successful.
Since the Colorado River empties into the bead of tlle Gulf of California, which stretches south for 700 miles towards the equator before
joining the ocean, it is probable that the high temperature of the waters
of its more southern portions will serve as a bar, or temperature wall,
to prevent the shad from passing southward into the open ocean.
Should this anticipation be realized, the shad, when mature, must
necessarily find their way back to spawning ground in the Colorado and
Gila Ri vcrs.
An unsuccessful attempt was also matle the present season to stock
with shad the streams of the Seattle region of Washington Territory;
900,000 vigorous fry were selected and sent out hy car No.2, in charge
of Mr. Moore, one of the most experienced and careful messengers of
the Commission.
The experiment was hazardous, because the number of days required
for uninterrupted transit from Washington to Seattle marks tlle limit
of time within which transportation can be safely effected. A uetention
of three days en route, caused by the washing away of bridges, resulted
in almost total loss of sllipment. Only 50,000 were alive on arrival
at Portla.D.d, Oreg. These were deposited in the Willamette River, near
that city.
A table of distribution of young t5had, showing 18,871,000 planted
during the season of 1885, will be found on pages 384 and 385 of the Fisll
Commission Bulletin for 1885. That table should be amended as follows:
Number of shad planted as given in the table ........................... 18, 871, 000
Planted in Debwa.re River by steamer Fish Hawk ...................... 8,063,000
Planted in Susquehanna, River from Battery Station....... . . . . . . .. . . . . . . 5, 524,000
Planted in Deb ware River by steamer Lookout....... . . . . . . . . . ..• .. . .. .
340,000
'l'otal . • • • • • . • • • • . . • • • • . . • • • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 32, 79t3, 000
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(j)

CARP ( Oyprin~ts
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carpio).

The total distribution for the season a,ggregateu 348,784, as follows:
Table of German .carp planted in public waters during the season of 1885-'86.

D_a_t_o·---I----~--\V

_____

__a_t_er_s_s_t_o_ck_c_d_.________ II----------P-la_c_e_o_f_d_e_p_o_s_it_._________

. Dec.

4, 1885

Dec.
Dec.
Dec.
Jau.
Dec.
Dec.

20, 1885
23, 1885
7, 1885
5,1886
30, 1885
10, 1885

g~~- i~: i~~~
Jan.
Dec.
Dec.
Dec.
Jan.
Nov.
Nov.
Jan.
Jan.
Dec.
Jan.
Nov.
,Jan.
Dec.
Jan.
Jan.
Dec.
Nov.
Dec.
Jan.
Dec.
Nov.

5,1886
31, 1885
23, 1885
10, 1885
2, 1886
28,1885
30,18851
2,1886
5, 18S6
21, 1885
1,1886
24,1885
2, 1886
fi, 1885
2,1886
2, 1886
8, 1885
4, 18E5
30,1885
5,1886
30, 1ti85
28, 1885

,Jan.
Dec.
Dec.
Dec.
Nov.
Mar.
Nov.

1,1886
30, 1885
30, 1885
8, 1885
27,1885
26, 1886
28,1885

Dec.
Dec.
Dec.
Dec.
Jan.
Jan.
Jan.
Dec.

30 1885
30' J885
4:1885
2:1, 1885
5, 1886
5,1886
16,1886
4, 1~85

Dec.

4,1885

Dec.
Dec.
Dec.
Nov.
Nov.
Jan.
Dec.
Dec.
Dec.
Dec.
Dec.
Nov.

10, 1885
29, 1885
21, 1885
24,1885
15,1885
1, 1886
30,1885
30,1885
12. 1885
1885
10, 1885
28, 1885

u;

Dec. 23,1885
Nov. 17,1885
Jan. 5, 1886
1885

Dec. 30,1885

l ~~~'

Acquia Creek -•.............• .. .. - Bridge on Baltimore ::tnd Potomac Railroad, Virginia.
Arkansas River .................. - Granada, Colo ...... _.................. .
Banister- River ................... . Railroad crossing near Lynchburg, Va.
Bayou La Fourche _. .'..• _..... _.. . La Fourche, La ........................ .
Bu,youMacon .................... . Between Delta and Shreveport, La ..... .
Big Muddy l~iver ................ . Wood Lawn, Ill ........ . ....... _...... .
Brandywine Creek ............... . Wilmington, Del . ...................•••.
.A..ttleborough, Mass ................... .
8~ci~~~!ic~~~k ~
~ ~ ~ ~ ~ ~ ~ ~ ~: Wilmington, Del ............... . ..... ..
BcenfRivcr ...................... . Between Delta and Shreveport, La .... .
Clear Luke . ...................... . Riverton, Ill .......................... ..
Dan River ___ ................ _.... . Danville, Va ................ _... . ...... .
Delaware River .................. . Wilmington, Del _................ . .... .
Des Plaines River ............... .. Near Naperville, Ill .................. ..
Tributary of Forked Deer River .. Ncar Dyersburgh, Tenn ............... .
'.rributary of Forked Deer River __ Near Fowlkes, 'l'enu . ................. --- ~
l>'oxRivcr ....................... .. Near Aurora, Ill .......... _........... ..
Grassy L ake, Richland Counts· ... . Between Delta and Shreveport, La .... .
Great P-edce River ............... . Near Society Hill, S. C ............ _.... .
lllinoisRiver .................... .. La Salle, Ill ............................ .
IvyCreek . ....................... . NearCharlottcsville, Va .............. .
Kankakee River _... _........... .. Kankakee, Ill _..... _......... _........ Lakes near Jacksonville ...... _.. . N oar Jacksonville, Fb .. _.... _....... ..
Lakes in South Park ......... .... . Chicago, Ill ...................... . .... ..
Lakes in Lincoln Park, . _........ . Chwago, Ill. _.. . _.. __ .. __ .............. .
Lalw in Alabama ................ .. Ou.A..tlanta and \Vest Point Railroacl ... .
L ako Beauty, Murray County .... . Near Shtyton, Minn ................... .
Lau:.e Cooper .................... .. Pekin, IlL _.. __ ....... ... _....... ...... ..
Lake One ... . .. .. _............... . Between Delta and Shreveport, La _... .
Lanesville Lake .... _.......... _.. . Lanesville, Ill ... _......... _........... .
Little River ............... . .... .. Intersection of Richmond, Freil.ericksburg and Potomac Railroad, Virginia.
I .. ittle Vermilion River __ ......... . Mendota, Ill ........................... .
Little ·wabash River ............ .. Louisville, Ill ..... .............. _....... .
Little ·wabash River ............ .. Mill Shoals, Ill ...... __ ................ .
Mahoning River .... .. _..... _.... .. Near Youngstown, Ohio .............. ..
Matta pony H.iver ..... ......... ... . Milford, Va ....... __.................. ..
Muskingum River ............... . ZanesvHle, Ohio ....................... .
North Anna ltivor _....... - ... _.. . Intersection of Richmond, :E'rellcricksburg and Potomac Railroad, Virginia.
Kaskaskia River .............. _.. . Vandalia, Ill ........................... Kaskaskia River .................. .
~:: ~ ~::
Occoquan River ... _..... .. .. .. .. . ~~~1l'1lr~~}g-~,-Vt~:
Otter Rivor . _...... _.... _.. _.. ... . Railroad crossing n ear L.vnchlmrg, Va .
\Vasbita. Ri vcr . .. . .. . .. __ ....... . Between Delta an'd Shreveport, La ... -.
Pearl Ri >or ........... _.......... . Jackson, Miss ... ...................... .
Ponds ofrailroacl ............ _. . .. Along line of Vandalia Railroad ....... .
Potomae River ............ _... _.. . On line of Baltimore antl Potomac Railroad, Vir~inia.
.
Quantico Creek-·- .. ......... _ ... Britlgo on Baltimore anu Potomac Railroad, Virginia.
Reel River_ ...... ... ... _... __ .. _.. .
::~::~::::~:
llcd River .......... ....... -..... . ~~~l~~~~;A':.k~~·llio Grande River ............. . .. . .A..lbuquerquo, N. Mcx _.... -- .......... lUvannai:.iver ............. ...... . Near Charlottesville, Va . ............. ..
Rockfish Creek ...... ·------ --- --- Rockfish Depot, Va . _............... _..
Rock River .... ...... ...... _..... .. Dixon, Ill . ..... _____ -----· ...... ...... .
Saline River -..... _... -... - ... - .. - Equality, Ill ........................... .
San gam on ltiver ..... - ...... ... - .. Riverton, Ill ..................... -- .. ..
San Marcos River.... _.......... . San Marcos, Tex ...... .......... --- ----Satilla River -........... . --- _.... . Near Way Cross, Ga ................... .
Shell pot Creek ................... . \Vilrnington, Del. ................. - .... South Anna IUver ................ . Iuteraection of Richmond, Fredericksburp: and Potomac Railroau, Virginia.
Staunton River .. .. ..... - ....... .. Near Lynchburg, Va .... _...... ... .... .
Susquehanna River--------------· Battery Station, Md ......... - . . - ...... Tens as River .................. ... . net ween Delta and Shreveport, Lil, ...• 'l'ewksbury Reservoir _.... _. _.. _ \Vinchester, Mass .................... ..
Railroad w::tter-tank .......... .. .. . Clinton, Ill _................... _.... _.. .

-_ -_-_ -_·_:·_

:::::: ::::

:::::

:::::::::::::

Total .... _......... _......... _............ . ............. _...... _........... .. . . .. . .. .

6, 250
5, 000
3, 000
1, 000
1, 000
400
500
200
500
1, 000
1, 000
6, 000
500
200
1, 000
1, 000
1, 000
1, 000
600
3, 000
400
J, 00[)
600
1, 050
l, 600
500
500
100
1, 000
800
5, 000
1, 000
200
400
3, 000
8, 000
3, 750
7, 000
1, 000
400
7, 000
5, 000
2, 000
5, 000

2, 5~0
5, 500

6, 2::i0
2, 500
3, 200
6, 000
1, 600
200
1, 000
400
1, 000
5, 050
2, 400
500
5, 000

G, 000
20,000
1, 000
600
200
161, 370
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Summary of carp

distr~buted

to private applicants from October 6, 1885, to March 20,

State.

Date.

1885.

Point of distribution.

Alabama ................... ..
Arizona ................ ..... .
Arkansas .................... .
16 Colorado ......•..............
27 Connecticut ................. .
6 Dakota ...................... .
2 Delaware .................... .
District of Columbia. ......... .
(*)
Dec.
5 Florida ...................... .
Nov. 28 Georgia ............ .. ........ .
Nov. 11 Idaho ........................ .
Nov. 15 Illinois ...................... .
Nov. 14 Indiana ..................... ..
Dec. 16 Indian Territory ........... ..
Nov. 2 Iowa ........................ .
Oct. 27 Kansas ...................... .
Nov. 28
Dec.
7 t;~~i~~r ~:::::::::::::::::::
Oct. 27 Ma.ine ....................... .
Maryland ...............·.... .
(*)
Oct. 27 Massachusetts ............... .
Nov. 16 Michigan .................... .
N-ov. 4 Minnesota ................... .
Dec.
3 Mississippi .................. .
Dec. 19 Missouri .. .................. .
Nov. 8 Montana .................... .
Nov. 3 Nebraska ................... .
Nov. 10 Nevada ...................... .
Oct. 27 New Hampshire ............. .
Oct. 30 New Jersey ................. .
Dec. 21 NewMexico ................. .
Oct. 30 NewYork .................. .
Dec.
7 North Carolina .............. .
Nov. 13 Ohio ......................... .
Nov. 12 Oregon ...................... .
(*)
Pennsylvania .......... . .... .
Oct. 27 Rhode Island ............... ..
Nov. 24 South Carolina .............. .
Dec. 1 Tennessee .................. ..
Doc. 16 Texas ....................... .
Nov. 11 Utah ................... .'.... .
Oct. 27 Vermont .................... .
Virginia .................... ..
(*)
Nov. 10 Washington . ............... ..
(~)
West Virginia .............. ..
Nov. 4 Wisconsin ............... . ... .
Nov. 5 Wyoming ........... . ....... .
Mexico .................. . ... .
Dec~ 23
Dec.
Dec.
Dec.
Nov.
Oct.
Nov.
Nov.

1

21

17

Montgomery, .Ala . ......... .
Albuquerque, N.Mex .... ..
Saint Louis, .M:o ............ .
Denver, Colo ............... .
Boston, Mass .............. ..
Bismarck, Dak ...... . ...... .
"Wilmington, D el ........... .
Washington, D.C .......... .
J aoksonville, Fla. . ..•.....•
.Atlanta, Ga ....... . ........ .
Ogden, Utah ............... .
Quincy, TIL ................ .
Indianapolis, Ind ... . ...... .
Dallas, 'l.'ex ............ ... ..
Cedar Rapids. Iowa ........ .
Kansas Cit.y, Mo ...... . .... .
Lexington, Ky ............. .
New Orleans, La . .......... .
Boston, Mass _............. .
Washinj!ton, D.C .......... .
Boston, Mass .. ....... . .... .
Northville, Mich ........... .
Saint Paul, Minn ..... . .. _..
Jackson, MiHs ............ ..
Saint Louis, Mo ............ .
Helena, Mont ............ .. .
Omaha, Nebr .............. .
Ogden, Utah ............... .
Boston, M ass ...... . . . . . .. . .
Jersey City, N .•r. ......... ..
.Albuquerque, N.Mex ..... ..
Jersey City, N.J ........... .
l'tlllcigh, N. C . ............ .
Columbus, Ohio . . ... . ...... .
Portland, Ore!! ............. .
·washin j!tou, D. C __ ...... . . .
Boston. Mass . ........•......
Columbia, S.C ............. .
Memphis, Tenn ...... .. .. : ..
Dallas, Tex ...... .. ........ .
Ogden, Utah .............. ..
Boston, Mass ... . .. . ....... .
·w ashington, D. C ... .
Walla Walla, Wash ...... .
Washington. D. C .......... .
Saint Paul, Minn .....•......
Laramie City, Wyo ... . .... .
El Paso, 'l.'ex ............... .

Total. ............................................... .

Number Number
of coun- of appli·
ties.
cants.

42
6

32

15
7
18
3
1

13

164

8
88
25
18
26

31
14
38

89 -

460

10
84
70
2
7!l
7ll
35
19
6

31
384

12
13
51

8
3"
1~

8
2l
10
3
21
)2
47
fi4
73
1!)

61
2
30
51
42
19
8
(j(j

20
19
16
3

1, 34.8

2!0
2
383

11,
G,

200
108
31

3,630
820
145
2,075
1,990
3, 801

7
42
49
177
11
117
37
19

1,425

44
2!l8

3, 030
885
520
880
529
75
3, 947
1, 245
9, 011

341

8, 8~5

276
185

6, 482
3, 921
20, 34g
280
6, 624
8, 005
2, 682
5 855
5:380
7, 756
3, 498
1, 600
405
3, 060
800 .

30
15

3
78

60!l
2
249
366

86
283
]!)

351
157
54
23
3
1

G, 273

187,414

*October 6, 1885, to March 20, 1886.

To individual applicants for pond culture...... .. .. .. .. .. .. .. .. .. .. .. .. . .. . 187,414
'To public waters.... . . . . . . . . . . . . . . . . . . . . . • • . . . . • . . . • . . . • • • . . • . . . . . . . ... . . . . 161, 370
The number of individual applicants supplied was .. .. . • • . . .. . .. .. . . .. . .. .. 6, 273

The distribution was general, including 309 Congressional districts
and 1,348 counties. The distributions to public waters embrace tlle principal river basins of the Middle and South Atlantic and Gulf slopes.
(lc) COMMON AND JAPANESE GOLDFISH (Oarassius auratns).

The number of this fish produc-ed at the U. S. Fish Commission ponds
in Washington each season is entirely insufficient to meet the eager demand for fish for aquaria, four.tains, and ornamental lakes. The fish
being purely an ornamental species, of no value for food, no special ef-
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fort has been made to increase the supply.
1885 was 4,344 to 572 applicants.
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The number distribnteii in

Sum'mary of goldfish dist1·ibuted in the season of 1885-'86.
Number
b
of appli- Nurn er
cants.
of fish.

State.

-A-la-b-am_a_____-___-___ -__-__-___-___ -__· l - - -1-1
Arizona......................
Arkansas .. .. .. . .. .. .. .. .. ..
Colorado ................. :...
Dakot:J....... . .. .. .. .. .. .. .. ..
Delaware....................
District of Columbia.........
:Florida.......................

gr~rJi~rt_:::::: ::::::::::::::::

Indiana......................
Iowa.........................
Kansas.......................
KLoeun~sn
.~kn·;-_·_·_-_-_·_·_·..--.·.·.·-·.·.·.·.·.·.·.
• .. ••
Maryland....................
Massachusetts...............
Michigan .. . . . . .. . . .. .. . .. . ..

1

4
1
2
2
4
33 8
7

1g
6 1

State.

M~nneso.t::t. .................. ---5-~~

170
24
4
12
12
84
1, 890
41

I

Number N
b .
of applium er
cants.
of fish.

M1sSOlUl.......... ...... . .. .
Mississippi ...... .. .. .. . . .. ..
Nebraska...................
New J crsey. .. .. .. . .. . .. .. ..
NewYork...................
North Carolina..............
Ohio.. ... .......... .......

1
2
4
7
6
3
11

Te!lnesscc. ... .... .. . .. . . . ..
Texas...................... .
Utah.... ..... ..............
Virginia....................
West Vi.rginia .......... ....
Wyoming...................

10

CO

10
8
40
1
1

83
44
251
7
4

I

g~ ~~~r::V:~i~~:::·:: ::::::::
50

8
1
2
4
4

190
10
18
21
84

7

92

14

90

Total...... .. . .. .. .. . . . .

]~

6
14

20
42
48
14
!l8

3~~

- - - ---!>72

4, 34'

(l) LITTLE ROUND CLAl\f (Tapes starninea).

A successful efl:'ort was made to transfer severallJ undreds of this n1lnable west-coast mollusk from Puget Sound, Washington Tcrritor,\T, to
the waters of Vineyard Sound, off' the coast of Massachusetts. Tile
conduct of the experiment was intrusted to Mr. George II. IT. l\Ioore, in
charge of car No. 2. As the necessary conditions for succe~s in trans.
portation bad not been ascertained, the entire arrangement was left to
his discretion. The methods employed, the· difficulties en_countereu,
and tl.Je final success attained are detailed in his report, dated Washington, June 30, 1885, the important items of which are as follows:
"Sunif,ay, June 14.-After much trouble and the Jlromise of $2 per
sack (the usual price being about $1.50 per sack), I engaged 20 sacks
of clams, to be delivered at car by Wednesday noon. I also engaged
enough rock weed topack over the clams.
"Tuesday, June 16.-Finished getting sand in tanks this p. m. One
of the clam gatherers, from whom I engaged 10 sacks of clams, returned
with 1 sack. Had tllem tied up and put overboard, so as to keep in good
condition.
"Wednesday, June 17.-The other 10 sacks of clams arrived this a.m.
After consultation with those that make a business of gathering clams, I
concluded lt would be best to pack them in sand, with mouth up, then
cover with about 2 inches of sand, and put the rock weed on top of this,
then, by means of a sprinkling-can, keep them moistened with the salt
water. After selecting the smallest of the clams, had them packed as
above described. Took on 30 cans of salt water. Estimated the number of clams :ln tanks at 6,000.
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"Thnrsday,J~tne 18.-Left Tacoma at 5.25 a.m. Put one-half ton of
in tanks.
"Sunday, June 21.-Had clams in tanks taken out. Find they are
not looking well. Concluded to have them taken out of sand and placed
on top of sand, with mouths up, then covered with the rock weed.
"]Jionday, June 22.-Had the other side unpacked and looked over.
They seem to be doing tolerably well. In repacking I find the estimate
as to the number in tanks was too high; from 4,000 to 4,500 is nearer
the nnmber.
"Tuesday, June 23.-0lams packed in rock weed are iu very bad condition; thos(j packed in sand also are in poor condition. Concluded to
put them all in cans anJ cover with salt water.
" Wednesday, June 24.-In changing water on clams to-day I find that
they are in bad condition, and the prospect not encouraging. Had
them looked over every few hours to prevent the dead ones from contaminating the water.
'' Thttrsda.y, June 25.-0lams are looking better tllis evening. Arrived
Boston 9.45 p. m. Had car transferred to depot Old Colony Railroad;
sent car to dock; got some fresh water for the clams and bad it put on
them.
''Friday, June 26.-Had clams put in baggage car; looking very well.
Arrived at Wood's Roll 11.40 a. m.; had clams transferred to station
U. S. Fisll Commission. These were put out in sanJ on the bcach•and
counted, and 768looked as if they were alive and in good condition, a
good many of them being lively enough to cover themselves before I
left, at 4.10 p. m."

NEW STA'l'ION NEEDED.

Tile attention of the Commissioner has been drawn to the increasing
demand for trout for stocking streams in th.3 Trans-Mississippi and
Hocky .1\iountain region. It is impracticable to provide satisfactorily
for these requests to such extent as the importance of the work demands by sending the fish from existing Eastern stations.
The necessity for the establishment of a breeding and rearing station
for the Salmonidce at some central point in the Rocky Mountain region
grows each year more apparent. At such station we could provide for
the hatching, rearing, and distribution of desirable species of the Sa,lmonidce, at a reasonable cost, and at the same time arrange for the
collection of the eggs of the native Rocky .1\fountain trout ( Sctlnw purp~tratus) for the stocking of Eastern waters. This species, though similar to the rainbow trout in many respects, has a much wider geograph·
ical and climatic range, and would therefore seem better adapted for
general distribution.
WASHINGTON, D. C., December 30, 1886.
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116.-REPOKT ON D.ISTRIBUTKON OF F.llSII. AND EGGS FROlli NOUTH·
V.II.LE AND AT.PENA STA'I'.IONS FOR SEASON OF 1SS5-'S6 •

.By FRANlfi. N. CLARK.

The following tables and statements contain some details regarding
the distribution of eggs and fry from these stations which are not included in the report of operations at Northville and .1\Jpena in the Fish
Commission Report for 1885, beginning at page 121.
WHITEFISH ( Coregon~ts cl~tpeiformis).

Shipments of 'Whitefish

Date.

CJ[J8

front Nm·thville Station, season of 1885-'86.

Destination.

1885-'SG.
Nov. 20-Jan. 8. Hatchery of Pennsylvania Fish
Commission.
Dec. 2: ......... E. B. Hodge, for Now Hampshire
Fish Commission.
Dec. 21 ......... Otto Gramm, for Wyoming Fish
Commission.
Jan. 1 ..... - . --. Central Station, United StateR Fish
Commission.
Jan.l. ......... Druid Hillllatchery, Mary land Fish
Commission.
Jan. 5, 23.---- .. W. Oldham Chambers, for National
Fish Culture Association.
Jan. 5, 20 ....... Herr von Behr, for Deutsche Fischerei-Verein
Jan. 5.......... Swiss Government ...... -----------J an.ll ......... E.G. Shortlidgo, forprivatehatcher:v
Jan. 18-Fcb. 4. R 0. Sweeny, for Minnesota Fish
Commission.
Feb. 5 .......... Sir Julius Vogel, care of C. r.. Buckland, San l!~rancisco.
Mar.6 ......... Herr von Bohr, care of E. G. Blackford, New York.
Total .........•........ ---- ..•.

Address.

~~~f~.
5

Erie, Pa ·-----·----- ·-----

No. of eggs.

*16, 5oo, ooo·

Plymouth, N. ll. ------. --·

t500, 000

Laramie City, Wyo .......

!500, 000

f2, 000,000

Washington, D. C ..•......
Baltimore, Md ..•... ------

1

South Kensington, London,
England.
Geestomiinde, Germany ..

2

~2,

2

§2, 000,000

Bernfl, Switzerland •.•....
Wilmington, Del. ••.••....
Saint Paul, Minn .••••.....

1
7

§1, 000,000
11800,000
tl5, 000, 000

1

t5oo ooo
000,000

1, 000,000

Wellington, New Zealand.
Geestemiinde, Germany ..

1

tl, 000,000

.....................................

24

42,800,000

*Reached uestination in good condition; hatched with moderate loss, so that 14,625,000 wore planted
in Lake Erie between March 12 and 31.
t Reached destination in good condition.
:tReacheu destination in good condition; hatched with loss of 10 per cent; planted 400,000 in Wyoming lakes, and retaine<l50,000 at hatchery.
§Reached Cold Spring llarbor in good condition, and were reshipped by Fred Mather.
II Reached destination in good condition; hatched with loss of 3 per cent eggR and 500 fry; planted
775,300 in rivers and bny of Delaware.
-

Swnmary of fi'Y from Northville and Alpena planted in the G1·eat Lakes, B]Jring of 1886:

Lake I-I uron .. _... _. __ .. _. _.. _.....•••••.. _... ____ •. ___ . __ . __ ..••...•••
!.Jake Michigan __ .. __ .• _..... _... ______ .• ··- •..•••• ____ . ___ . ____ •• _.. _
Lake Erie .. _..... _____ . _____ . __ •.... _. _. ____ . ____ .. ______ ... ___ • ___ .•.
Lake Ontario .. _. _.. __ ..... __ .... _............... __ •. _. ______ ..••... _.

30,000,000

2D,OOO,OOO

15,000,000
12,000,000
Lake Superior----------··-----· .. ---------- __ -------- ..•. ----·--- ___ _ 6,000,000
Total ........•••. ___ ... __ . _.•... __ . _____ . ___ . __ .•••••...• _.. • • • • *92, 000, 000
*About 5 per cent were lost in transit; really about 87, 000, 000 live fry were planted.

Reco1·d of trips 11tade by Fish Commission cm·s with whitefish j1·y

j1·on~

~
<:.0

No·r thville Station in the sp1·ing of 1886.

O':l

CAR No.2.

Date
of loading car.

- - - -1
1886.

:Mar.
.A..pr.

29
1
3
5
8
12
14
18
18

Railroads traversed.*

Lake.

Destination.
I

Hours
in
transit.

Temper·
Iwater
ature of ITemper·
in ature of
cans on
arrival.

water in
lake.

to
Per.
centage
of loss.

No. of
fry transport.ed.t

1- - - -1- - - -1- - - - 1 - - - - 1 - -- - -

!

0

Oswego, N. Y . . . . . . . . . . . . . . . Ontario... Michigan Central; and Rome, Watertown and Ogdensburg . .......
Put-in-Bay, Ohio ............ Erie ...... Lake Shore and Michigan Southern; and Baltimore and Ohio.....
Fort Grat'iot, Mich .......... Huron .... Chicago aml Grand Trunk......................... . ...............
So~us Bay, N.Y............. O~ta~io... :M~ch~gan Central; and Ro_me, Watertown au_d Ogdensburg........
Samt .Joseph, Mwh . . . . . . . . . Michigan. :MIChigan Central; and ChJCago and West Michigan...............
Port Clinton, Ohio .......... Erie ...... Lake Shore and Michigan Southern................................
Milwaukee, Wis ............ Michip:an . Chica~aml Gr_anrl Trunk; and C~icago and ~orthwestern ... ....
Chaumont Bay, N.Y........ Ontarw . . . Great western, and Rome, \Vater town and O..,deusburg . . . . . . . . .
Sackett's Harbor, N.Y ......... do ............ do . . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .. . . ... • . .. . . . . . . ..

28

10
17
27

0

40

38

39

38

5

. .........

40
34 .... .... ..
4u . . . . . . . . • .
3
40
34
4
43
38
5

2!)

15
31
50
63

36

38

2~

43
43

48

5
5

Total by car No. 2 .••••••..••..••.•••••••..••••••••.••••.•••••.••.•••••..••••••••

56

3 000 000
3' ooo' 000
3' ooo' 000
3: ooo: 000
3 000 000
3' ooo' 000
3: ooo: 000
1, 500, 000
1, 500, 000

·I·........ ·I·..... ...,'24,

000, 000

1

CAR No.3.

8
~
~

:j

z
0

~

8

~
~

q

z

8"'""

t;:j
t::)
[/).

8

Mar.

23

26

Apr.

30
2

7
9
11
11
16
21
28

Manistee, Mich . ............ Michigan ............................. . .... . .................................. .
North Bass Island, Ohio..... Erie . .. .. . Lake Shore and Michigan Southern .............................. .
Grand Haven. Mich ........ . Michigan. D etroit, Grand Haven and Milwaukee ............ _.............. ..
Charlotte, N. Y . . . . . . . . . . . . . Ontario . . . Michigan Central; and Rome, Watertown and Ogdemburg ... : .. .
Catawba I sland, Ohio....... Erie .. .. . . Lake Shore and Michigan Southern .............................. ..
Monroe, Mich ................. . do . ......................................................................... .
Michigan City, Ind.......... Michigan . Michigan Ccntml. ....................................... ........ ..
Waukegan, Ill . ................ do ............ do ......................... . ................................. .
Manitowoc, W -i s .............. . do ...... Michigan Central; Chicago and Northwestern; Milwaukee, Lake
Shore and West em.
Escanaba, Mich . ........... . .. . do . . . . . . Michigan Central; and Chicago and Northwestern ............... .
Marquette, Mich . . . . . . • . . . . Superior.. Detroit, Mackinaw and Marquette ............ .

Total by both cars ..... , .......... ..

TotAl

22
30

17

0
!)

35~

35.

52
26

35
40
40
40

8
24
92
45
43 I

33~

35

35
•

35

by~~~~:·.:::::·::::::::::::::.::::::::::::::::::::::: r::.:::: "I :::::::::.

5
(j

2!
0

Small ...
... do ... .
11

3, 000, 000
3, 000,000
000, 000
3, 000,000
3, 000,000

o,

a, ooo, ooo

3, 000, 000
t3, 000, 000
3, 000,000

34

1, 000, 000

35

§3, 000,000
31, 000,000
55, 000,000

*The Flint anrl Pere Marquette Railroad was traversed on each of these trips (except the last by car No. 3), Northville being situated on that road. .All furnished free
trAns.portation except the Chicago and Northwestern.
tThe number of fish C[HTied by car No.2 was usually contained in 72 cans, holding 7~ gallons each.
+Started as eggs, but hatched at Chicago.
~Fr.am. the .Alpena hatchery, all the others bl'ing from Northville.

f>
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~
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~
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~
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Additional shipments of tvldteflsh fry from Alpena Station, sp1·ing of 1886. *
Place.

Date.

Lake.

No. of fry.

1886.

L'Anse, Mich ...................•.•...........•................ Superior ..... .

29
30
1
2
3
4
G

Scarecrow Island, Mich ...........................••...•..•........ do ........ .
Miller's Point, Mi.ch ...............•....••....••........••.......... do .•.......

12

Epoufette, Mich . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . Michigan .....

3, 000,000
1, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000
3, 000,000

Total . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . .

37, 000, 000

A11r. 13
18

20
May

~R~~~~~~. ~i~t-::::::::::::::::::::::::::::::::::::::::::::::: .~~~~i~~~-:::::

'l'hunderBay, Mich ........•.•.••.....................•......... Huron ....... .
Alcona, Mich ..........•...................•...••.............•...•. do ........ .
Scarecrow Island, Mich ...................••••...................... do ........ .

§'~l~~~~~~c?,~~hh. :::::::::::::::::::::::::::::::::::::::::::: :: ::~~:: :: ~: :::

·. ·:. ·. ~ ·_:._._._._._ ~ ~ -.-.._._._._ ._._._._·.._._._._._._._._._._._ :::: :::. ~~ ::::.::::

~ ~~~~~~~f,;~!y~:ri~~h ~

*These shipments were ail made by boat direct from Alpena.

Tota.l di::;trilmted from Northville ........................ . ............ . *52,000,000
Total distributed from Alpena ....... ~........ . . . . . . . . . . . . . . . . . . . . . . . . .
BROOK TROUT

40, 000, 000

(Salvelinus foniinalis).

Shipments of brook trou.t eggs from Northville Station clu1·ing the 8Cason of 1885-'86.
Date.

Consignee.

Number
of eggs.

1885-'86.

Dec. 17
Jan. 23
2~

22
2~

22
23

'27
27

George A. Seagle, for hatchery at Wythe·d lle, Va ............................... .
A.
Aldrich, for Iowa commission, .Anamosa, Iowa ...... ....................•.
B. F. Ferris, for Uoltl Creek Trout Club, Castalia, Ohio ........................... .
.Tohn H . .P.ockland, for Ilhode Island commission, Rockland, 1{. I ............... .
E. B. Hodge, Pl.vmouth, N. II., for Himm A. Cutting, Lunenburgh, Vt ......... .
,V.I. Coon, Millville Dqwt, Pa., for Frishmuth llro. & Co., Philadelphia, Pa ... .
\V. Oluham Chambors,for tho National Fish Culture Association, London, England

*50, 000

w:

no, ooo

llerr von Behr, for tho Dentscbo Fischerei~ Vorein, Berlin, Germany ............ _.... .
Government of Switzerland .....................••.................•........•.....

t5, 000
lJ, 000
10,000
§15, 000
1110, 000
1125,000
1110,000

Total ............................................. . ........................ .

,-[145, 000

* Ticacbetl destination in very goou condition. Loss of eggs and fry before planting was 7,518, leaving
42,482 planted in 11onds at station.
t Tieachecl destination in good condition.
t Reached destination in excellent condition. Fry planted with loss of 5 per cent.
§Reached destination in go0d condition. Loss of tJggs and fry before planting was 4,8G3, leaving
10,137 planted in Blooming Grove and Shohola Creeks, Pike County, Pennsylvania.
II Reshipped from Cold Spring Harbor by Fred Mather.
, Also 25,000 eggs were exchanged for an equal number from the State fish commission at Paris.

During April and May 4,000 brook trout fry were shipped away to
the following persons:
W. S. Woodward, Plymouth, Ind ............................................
Rev. Father Maher, Notre Dame, Ind ...•....•••.....•..........•.............
J. S.Little,Niles, Mich ..................................................•....
C. H. Bates, Lake Station, Mich., for Flint and Pere Marquette Railroad. . . . . . .

1, 000
1, 000
1, 000
1, 000

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 000

if Of these, 3,000,000 left Northville as eggs, but were hatched at Chicago and then
planted.
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RAINBOW TROUT

(Salmo

iride~ts).

Of the 167,000 rainbow trout eggs taken, only 5,000 were sent away,
as follows:
B. F. Ferris, Castu,lia, Ohio ................................................... 3, 000
S. B. Smitb, Zauesville, Ohio .......... .. ...................................... 2,000

During the season 3,364 yearling and two-year-old rainbow trout
wore llistributed, partly by oar No.2, and the remainder by special messengers. They were delivered to 7 persons and 2 railroad companies,
for stocking streams and lakes, as indicated in the following statement:
Samuel E. Williams, La Porto, Ind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
A. W. Hendry, Angola, Ind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rev. Father Maher, Notre Dame, Ind.........................................
Philip Smethurst, vVarreu, Incl...............................................
C. H. Dougherty, Fremont, Ind...............................................
1\f. P. Hammond, Howard, Ohio .. :. ... ... .. .... .. .... .. .... .. .... .. .. .. .. .. ..
J.L.Dclano,MountVernon,Ohio ...........................................
Flint and Pere Marquette Railroad..........................................
Grand Rapids and Indiana Railroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

390
525
125
75
774
75
100
500
800

Total . . . . • • • . • . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . 3, 364
LAKE 'I' ROUT ( Salvez.inus

namaycush.)

Shipments of lalce trout eggs frorn Northville Station during the season of 1885-'86.
Date.

Consignee.

No. of
eggs.

1885-'86.
Nov. Central Station, \Vashington, D.C .....•.........•.. . .....•...•........... . .. . .... *100, 000
\V. M. Cary, for Nevada commission, Carson City, Nev ...•.••....................
t25, 000
19 Charles G. Atkins, Bucksport, Me ............................................... .
t50, 000
19 ThomasJ. and IIanlyDean, N esbitt, Miss ..................................... ..
8, 000
20 John Gay, for Penns_ylvania commission, Edo, Pa ...... . ........................ .
25, 000
Dec. 15 Fred Mather, Cold Spring Harbor, N.Y ......................................... . *150, 000
15 Charles G. Atkins, Bucksport, Me ......... . ..................................... . §100, 000
22 W. M. Cary, for Nevada commission, Carson City, Nev ......... . ................ .
1175, 000
22 Dr. Charles F. Hoeing, Jersey City, N.J ................................... . .. ..
10,000
22 G. W. Delawder, for Druid. Hill hatchery, Oakland, Md. ......................... .
*z5, ooo
22 B. E. B. Kenncd.v, for Nebraska commission, Omaha, Nebr ...................... .
*50, 000
22 John Pierce, for Colorado commission, Denver, Colo .......... . .. . ............... .
*10, 000
23 George A. Seagle, for hatcher.v at Wytheville, Va .............................. .. ,-r100, 000
23 E. B. Hodge, forNewHampsbirecommission, Plymouth, N.H ................ ..
*50, 000
24 Biram A. Cutting, South Lancaster, N . .II ....................................... .
*40, 000
Jan. 1 'l'homas J. and Hardy Dean, Nesbitt, Miss ............................... ... . ... .
*8, 000
5 \V. Oldham Chambers, forth e NationalFishCulturoAssociation, London, England . *'50, 000
5 llerr von Be)lr, for the D eutsche Fischerei-Verein, Berlin, Germany ..•.......... **50 000
5 Government of Switzerland ..................................................... . **50: 000
tt30, 000
1~ ~~c~~~~r?,h~!~fc~~·:n1ei~k~~-t_o_~·- ~~~·.:·.:·.: ·_·_ :·. ·_-_-_-_-.·_ ·_: ~·. ·_ ::·. ·_: ·_ ·_ :: ::·.: :·. ~-- ~---_ ·_ ·.·. tt25,
000
Total ........................................................................ 1, 031,000
*Reached destination in good condition.
t Reached destination in nuor condition.
+ 'l'otalloss. Stor;:!l-boun·d 5 days on the way.
§Reached destination in good condition. From this shipment 73,802 fry were planted :1t Orland,
Me., 2,500 at l'hippsburgh, Me., and 12,700 kept at the hatchery, the rest being lost.
II neachcd destination in good condition. From this shipment 5!J,OOO fry were deposited in Carson,
Walker, and. Humboldt Rivers, and in the tributaries of Lake Tahoe.
,-r neachc<l destination in very good condition. Only 74,060 were r eported as received. Subsequent
losses wero hca.v.r, only 11.450 living till released in ponds at station.
** Heshippcd from Cold Spring Harbor, N.Y., by Fred M:tther.
H Reach ed dcstipation in goc•d condition. Subsequent losses were heavy, leaving only 8,600 to be
planted in tributaries of the Delaware.
+t Roached destination in poor condition, owing to the long distance and high temperature. Only
abqut 2,200 remained for cultivation and propagation.
.
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Shipments of lake trout fry from Northville Stctlion during the sp1·ing of 1886.

No. of
fry.

Date.

Consignee.

1886.
Apr. 15
22

.John Steven son, Cedarville, Ohio ................................................ .
E. R. Aldrich, Saline, Mich ........................................... • .......... .

!!4

2!
24
24
24
27

May

1

12
27

2, 500
*2, 500
t5, 000
t2, 000
t2, 500
t4, 500
t2, 000

w~w~~~~t~if ±f{{i~: ~~:::: :::::::::::::::::::::::::::::::::::::::::::::::::::

Lawr<'nce ·Yates, Ang-ola, lull ........ - ....................... - .................. ..

~~r. ijg!~~J~~fit~~~ft::~:::::::: ::::::::::::::::::::::::: :::~::::::

;1o, ooo

C. II. Dougherty, Fremont, Ind .................................................. .

910,000
115,000
1f29, 500

Total ..................................... . ................................ .

75,500

*Shipped by car No. 3.
t Shipped by car No. 2.
t Planted in .Arnold's Lake, Clare County, Michigan.
9 Planted in Round Lake, Clinton County, Michigan.
II Reache<l destination in .~ ood comlition.
,TPlantOll in Green, \Valilen, Fish, Clear, Georgo, all(l Plelsant Lakes, Indiana.

LANDLOCKED SALMON

(Salmo salctr var. sebago).

On 1\Iarch 10, 188G, a case containing 29,000 eggs was received from
the station at Grand Lake Stream, 1\'Iaine. These were hatched with a
loss of only 575 dead eggs. Of the resulting young fish, 22,000 fry
were successfully shipped and planted as follows:
Date.

I

Destination.

No. of
fry.

-~~
12,000

Apr. 27 La,k o in Clare County, Michigan._ .. _............................................
May 15~l~apiu IUvcr, Kalkaska and Antrim Counties, Michigan ..........•.•............ ,

NOR'l'HVILLE, MICH.,

111'.-~A.Ll.l.ION

August 14, 1886.

STAT.D:S'J.'.IIUS ON THE PA.UIFH.l COAST FOR TIIE SEA·

SONS OF lSS4, 1SS5, AND 1SS6.

The following tables have been prepared from salmon statistics issged
by the firm of Field & Stone, brokers, of San Francisco, Cal. Other
figures and accounts, covering more or less closely the same ground,
may be found on pages 90, 139, 288, and 313, of this volume.
TABLE

I.-Shipments of caseB of packed salmon to Australia and New Zealancl.
Where from.

1884.

1885.

1886.

------------------------------------------------·1-----------------San Francisco, by sail and steam...... .. .. . . .. . .. . . . .. .. . • • • • .. • .. .. ..

88, 406

61,135

70,874
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TABLE

H.-Shipments of cases of packed salmon

~J

_ _ _ _ _ _ _ _ _ _ _w_h_e_r_e_fr_·o_m_.__ _
Columbia River........................................................
San Francisco...... . . . . • . . . . . . . . . . . . • • . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . • .
J$ritish Columbia.......................................................
.

Great Britain.

~ ~~~
315,916
36, 522
86,075

07~

216,940 1157,
126, 364
100, 322
58,503
88,606

_________

,

Total• ...•..................... ....... - ................•.•.•.••... , 438, 513

401, 8071

346, 000

* Of these amounts there were lost at sea, in 1884, 64,694 cases; in 1885, 37,392 cases.
TABLE

IlL-Shipments of cases of packed salmon to the Eastern States ancl Canada.
Where ·from.

1884.

1885.

1886.

- - - - - - - - - - - - - - - - - - - ---------1-------------- - Sa.n Francisco, Portland, and Victoria, by rail . . . . . . . . . . . . . . .......... .
San Francisco, by sea ................................................. .
Portland, by sea ....................................................... .

320,524
5, 000
29,654

326,798
4, 500
39, 175

434,809
28,262

TotaL........................................... ... ..............

355,178

370,473

463,071

TABLE

IV.-Summm·y of shipments, local consumption, g·c.
How· used.

1884.

1885.

1886.

- - - - - - -- - - - - - - - - - - - - - - - - - - -1------------ - - - Shipments to Great Britain* ............•.•............................
Shipments to Eastern States an<l Canada ............................. ..
Shipments to Australia and New Zealand ........................... ..
Shipments to other Pacific ports (China, Japan, &c.) .••••..............
Local consumption (estimated) ....................................... .
Stock remaining over to next year ..............•.•...•................

Oases.
438,513
355,178
88,406
15,500
25,000
53,500

Oases.
401, tl07
370,473
61,135
12,250
30,000
33,050

Oases.
346, 000
463,071
70,874
13, 970
30,500
41,989

Total ..............•.. , .....•.....•..........•.. - . . . . . . . . . . . . . . . .

976, 097

908, 715

f966, 40!

* 'l'hese shipments include the losses at sea-1884, 64,694; 1885, 37,392.
t This amount consists of the pack of 1886, as shown in Table V (933,354), plus tho 188G stock rEImaining over (33,050).

TABLE ·V.-Salmon packed on the Pacific coast.
Locality.

1884.·[~~

Columbia River, Oregon aml Washington..............................
Sacramento River, California .............................. - ..... ----...

Oases.
629,500
102,000

Oases.
553,750
48,500

Oases.
479,250
39,300

~~1~~\~eii~~~~·o~~~~~n-: -_: ·:.:::::: :·. -_-_-_::: :::::::::::::::::::::::::::::

~: ~gg

~: ~~g

~; ~~g

~~rR!v~~~c~1?lo~~~~ ::::::::::::::::.::::::::::::::::::::::::::::::::::

1

~: ;~g

g: i~Z

g: ~~~

~~~~~:~r~~~~~~~~~:~--:·:·:·:·:·:·:·=·::·:·:·:·:-::::::::::::::::::::::::::::::: ~ ~ ---- ~:-~~~- --- ~~: ;~~-

:t ~~~

: : : ::~:: ~ ~ ~::~~:::~:::~ ~:: : : ~~: :::~~;;; :::;;~::

J!: ~~

Chehalis River, Washington.....................................................

!~~x~::~~~J.~~~~~~::_:_::::

Fraser River, British Columbia........................................
Skeena River, British Columbia........................................
Naas River, British Columbia ..... ,....................................
Smith's Inlet, British Columbia .. .. . .. .. . .. .. .. . .. .. .. .. . .. .. .. .. .. .. ..
l~ivers Inlet and northern bays of British Columbia....................
Alert Bay, British Colnm bia............................................

8,200 ..........

38,380
76, 230
103, 060
61,715
24, 635
35, 556
8, 405
3, 365 .................. .
20, 380
24, 388
6, 700
6, 000 ..........

Unkn~::;-.---------·--.-_-_-_-_-_·_·_-:-.-::.-.-:_-_-:::·:::::::::::::::::::::::::::•••l~~~=i,,~

* The season of 1884 is to be understood as extending from April, 1884, to March 14, 1885; that of 1885
as from March 14, 1885, to.January 25, 1886; and that of 1886 as from January 25,1886, to January25, 1887.
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11S.-NOTES "IIPON FISH AND 'l'HE FISHERIES.

[Extracted from the official correspondence and cow piled by the editor.]

PURIFYING W .A1'ER IN GLASS VESSELS AND .AQUARIUMS.-To purify water''in glass vessels and aquariums it is recommended to add to·
every 100 grams of water 4 drops of a solution of 1 gram of salicylic
acid in 300 grams of water. It is said that thereby the water may be·
kept fresh for three months without being renewed. [From the Norsk·
Fiskeritidende, Bergen, Norway, Uctober, 1886.J
CARP IN THE OHIO RIVER.-Mr. Hugo Mulertt, writing from Cincin-nati, Ohio, on December 11, 1886, says: "This morning I noticed for the
first time German carp in our public market. They were scale carp,
and were caught in the Ohio River, some specimens weighing as much
as 11~ pounds. They readily sold at nine cents a pound. The fisller- men inform me that of late they have frequently -taken Gerwan carp ia
the Ohio."
CARP IN lLLINors.-Fish Commi8sioner S. P. Bartlett recently sent
to his colleague, Mr. N. K. Fairbank, a carp weighing over 15 pounds,
which was taken with another of about the same size (each being a little over 30 inches in length) in the Illinois River. No carp have been
placed in that stream by the commissioners, and these fish probably
escaped from a private pond when young and grew up in the river.
This one could not have been overfiveyears old, as none were distributed
prior to 1881. }fr. Fairbank had the fish baked at. the Chicago Club,
and invited half a dozen epicures to the feast. Though not so firm or
flaky as the whitefish the flavor was good, and those who partook of it
pronounced it an excellent edible fish. There are about 6,000 private
carp ponds iu the State, and the fish are becoming very popular, farmers
raising thousands of them with little or no trouble. Both old and young
carp are frequently taken from the Mississippi River near Quincy, Ill.,
being the results of several accidental stockings of this river a1H.l its
tributaries. [From the Chicago Tribune, November 28, 1886. J
RECEIPT FOR COOKING CARP.-Mr. N. T. Haverfield, writing from
Cadiz, Ohio, January 29, 1887, gives the following receipt for cooking
and serving carp, which has been used and much liked by him:
Take a four or five pound fish, clean well, split open down the back,
leaving the head on; salt down in water for two or three hours; tbeu
take out, wash clean, and put in earthen vessel or cruck, with viuegar
enough (not too strong) to cover; and spice to snit taste, over night. ·
Bake the next day a-ad then set it away to cool. Sen·e cold with other
meats cut out in slices. It is very nice for lunch.
Bull. U. S. F. C. 1886-26
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VITALI'l'Y OF CARP.-A small lot of carp was sent to C. E. Jones,
CarJ-:sbrook, Va., leaYing \Vashington ou the uigllt of N oveml>er 29,
1886, at 10 p. m. These carp were on the way over fiye uays, tltey hav.
ing been delayed in Columbia. l\ir. Joues, who lives 1~ miles from tllat
point, on the Uivanua River, llepenued on tlw captain of a boat ruhning betweeu those points to briug the carp. The captain failed for
several days to do so, and the carp lay oYer iu the express ruom without a change of water. After this delay tlley were brought up the
river in an open boat 12 miles with the thermometer at 23° ~ahrenheit.
\Vhen Mr. Junes opened the bucket, December 4, he thought the fish
were an <lead, as there were no s1gns of life and only a pint of
water, the rest haviug l>eeu turneu to ice; but noticing a slight movemeut of the gills, he transferred the fish to tepid water and in thirty
minutes they were all lively. He then kept them over SuJHlay iu the
house, during which time none died or showed any injurious effects.
This display of vitality is doubtless t1 ue to the cold weather at the time
the fish were shipped and during their stay in Columbia.
LIABILITY OF YOUNG ClRP TO ST.A.RVE.-.Jfr. 0. P. Auderson, of
O.sceola, Iowa, writing N overn ber 9, 18SG, ::;ays that during the past
summer his thirty-two spawning fish produced millions of eggs which
hatched well, but the young perished in less 'thau three days after hatching. He wrote to inquire the cause of this. His letter was referred to
Dr. llessel, superintendent of the carp ponds, who, in reply thereto,
made the following statement:
I do not think that Mr. Anderson's young fish died on account of any
injurious ingredients in the soil or water. Probably the lack of natural
food in the ponds killed them. Last summer was a cool one, ·the mean
temperature of the month of May being 640 at the Washington carp
pollds. The low temperature prevented the development of all kinds
<!f infusoria, which are the natural all(l best food for young fit:~h.
What :Mr. Anderson might have uuue was to feed his small fish with
urwooked brain from any kind of mammal. It should be mashed through
a sieve to make it tine. A quarter of a pound per day is sufficient for
100,000 young fish when from two to six days old. When they get
older, raw liver may be giYen in the same manner, one-half to three·
fourths of a pound per day. The feeding should occur in the forenoon
about 8 or 9 o'clock, and not in the afternoon or evening.
Common flour is also very good food for small fish, taking one-fourth
pound of flour to three gallons of water, and Loiling it to make a very
thin paste. This, like any other kinll of food for little fishes, must be
given in the very smalletSt partides. Blood contains a large percentage
of albumen, but. must not be gh-en to very yormg fr:r. Tbe fee<.bng
grounus slwuh.l be arranged by fasteuing pieces of old boards on the
ground in shallow water so that they will be a few inches under the
surface of the water. Fresh boards will not answer for illi~ purpose.
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\VATER-BUGS SUPPOSED TO INJURE CARP -Mr. J. P. Quarles, of
Farmington, VVash., writing on December ::?9, 1886, says, in substance:
When draining my carp pond, in November last, I found a few carp
whose taiJ fins seemed to have been nipped off, the places being covered
with a fungous growth resembling a bunch of cotton, while one or two
had one eye gone, and in its place was the same fungous growth. In
the water there are many bugs of three kinds: (1) This is about 1l
inches long by three-fourths inch wide, with a spare head like a beetle's,
• (2) This has a round body,
and with l~ng black wings, which are hard.
with a bead something like that of No. 1. (3) This is smaller, being
about three-fourths inch long by one-half wide, and very numerous. It
seems black in the water, but when out of water is black-and-white
spotted. It floats around the edges, but when alarmed dives to tile bottom. In the air it flies rapiJly. Wheu pressed with the hand it either
bites or stings, which is very painful. . I think these bugs are what
injure the fish, but would like some information.
CARP MULLETS CULTIVATED IN NORTH 0AROLINA.-~Ir. W. R.
Fraley, of Salisbury, N.C., writing on December 14, 1886, speaks of
carp mullets,* which he has cultivated with considerable success, substantially as follows:
For several years I cultivated carp mullets in one of my ponds with
good success. These fish bred well, and were the only fish, in fact,
that would do well in my ponds. On receiving my first lot of carp I
dispensed with the mullets for a time, but after a few years resumed
their cultivation. Though they were placed in a separate pond, a
freshet carried some of the carp into this pond, and I allowed the two
kinds of fish to remain together.
This seems to have been very uisastrous for the mullets; for though
they increased for a while, yet last l\Iarch, when I put, in a net to catch
some, I found them in very poor condition. In November, 1886, I draiued
the pond, and found only four little mullets, very poor and very small,
while there were about 250 fine f::tt carp of three different sizes. Under
these circumstances I have come to the conclusion that the carp, being
a very greedy fish, kept the mullets a way from food and worried them
to death; and I believe, in general, that if carp mullets, or cyllY of the
sucker tribe, are put in a pond with carp, the latter will eventually
starve out and destroy the former species.
Some years ago I bad millions of these mullets in my pond. They
grow to weigh 1~ to 2 pounds, and are an excellent table fish if taken
in the fall or spring, but become insipid and soft in warm weather.
They are the only fish I eYer succeeded in raising in my ponds except
¥This :fisb, scienti:fica1h· known as _Moxostorna. car·p·io (Va l.) .Tordan, is mentioned in
Jordan & Gilbert's S ynop ~is of North American Fislles, page 139; while th<' (1narto
History 0f Aquatic Animals, pag-e ()14, ~'>p e :tks of several species of reel horse (Moxos~
tornp,) or su,..kers, of which tllis seems to bo one, as somewhat common iu the vVest
all:l Snj};; m:d the car p mullet"i s figured by name at Plate 22-2 B of this quarto.
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the carp. lVly stock was procured from a mill-po!ld situated nearS
Creek. in Davidson Uounty, North Carolina.
DISEASE AFFECTING SPECKLED C.ATFISH.-rtir. B. B. \Vhite, writing from Thomaston, Ga., Jnne 30, 1886, says tllat about a year ago hestocked a pond, previously occ7Jpied by carp, with ~peckleu catfish; but
that in the fall of 1885 they began dying. The old fish weighed from .2'
pounds down, and they produced thousanus of little ones about last
SeptembP-r; but now all are gone except a few, and none of these arehealthy. The pond is artificial, dug in a black muck sw ampJ and is fed
by a constant spring of good drinking water.
SPECKLED CATFISH IN NOR'l'H C.AROLINA.-lVlr. 0. C. Anthony, writing from Centre, Guilford County, N.C., January 15, 1887, sayR that hehas two ponds for fish-culture, one for carp, the other (whic~t IS about
100 by 40 feet and 4 feet deep) being devoted entirely to speckled catfish. In this last pond, in J.\riarch, 1886, he put 10 speck led catfish ob-tained from Mr. J. F. Jones, of Hogansville, Ga.* They spawned. in
August, produclng many hundred fr,y; and when he last saw them, before cold weather set in, these young fish were from 12- to 2 inches long~
l\'Ir. Anthony expresses the opinion. that the cultivation of specked catfish will be more profitable than carp culture.
SHAD ON STATEN ISLAND IN 1842.-" On the south side of the islaud.t
preparation is made in March for the shad fishery, which continue~ in.
April and May. This fish, when properly cooked, is one of the most
exquisite and savory of the finny tribe. It is a migratory fish, and
visits the northern streams aunually, to deposit its eggs in tile fresh
water beyond the reach of the tides and voracious fish of the ocean.
It formerly ascended the Hudson River abol'e Stillwater, and spawned·
in Saratoga Lake, but the obstructions in its outlet at the mouth of Fish
Creek have long since excluded them from that lake.
"A.fter the shad has spawned, it becomes poor and thin, and so much
altered as hardly to be known for the same fish. The old fishes which
have not been taken in ascending our rivers, return with their youngt
and pursue their way coastwise until they reach the Gulf of Mexico.
Every spring, shad frequent the Delaware, the lluJson, the Pasr:oaicr
and Connecticut Rivers. They grow fatter aa they gain more northern
latitudes. .At Charleston, S. C., in February, they are not esteemed,
When they reach Philadelphia, in March, they are in good condition and
fine eating. In April and May, they are still better in New York, and
those taken in Connecticut River are esteemed the best.
''The shad is the Olupea alosa of scientific writers. (See Mitchell's
New York Fishes.) On Staten Island the seine or draw-net is sometimes employed in taking shad, but the fike, or stationary hoop-net, is
principally used to capture them. Along the southern and eastern
shore of the island, every person who has a farm fronting on the water
*For an article on ihe speckled catfish, by Mr. Jones, seo F. C. Bulletin for 1584,

p. 321.
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·w here the shad run, has hi~ fike Ol' fikes prepared in dne season, and set
.a t a proper distance from the shore. The :fike is lifted at every low tide
and the fish taken out. If the proprietor take more than is required
for his own consumption, the surplus is sent to the New York market.
Occasionally, in some situations, the fishery is more productive than
the farm. But in the memory of the writer, the run of shad has very
, much diminished." [From Transactions of the New York State Agri<mltur~l Society, &c., for the year 184~, Vol. II, p. 194.]
MACKEREL OFF UAPE FEAR.-The United States Hydrographic
Office, in letter to Professor Baird, of February 12, 188'7, said:
"The following report was received to-day from the Branch H,wlrographic Office at Philadelphia. Schooner S. M. Bird, February 2, in
latitude 330 49' north, longitude 750 50' west, saw many schools of ·
mackerel, with large numbers of gannets and gulls over them. Three
years ago the captain and mate of the schooner sighted mackerel in tlle
same position."
SHAD IN THE SAINT JOHN'S RIVER, PLORIDA.-Dr. H. H. Cary,
superintendent of th~ Georgia Fish Commission, writing to Professm
Baird from La Grange, Ga., December 10, 1886, says:
The shad commence running in the Saint John's River tlle last of
November, and fish from that point have been for sale in tlle Atlanta
(Ga.) markets for the last ten days. The run of shad in the Saint
John's last season was quite large, as was evinced by the rather poor
appliances used in capturing them. It now seems that enough ripe
:fish can be taken to warrant the establishment of a shad hatchery on
this river, which could be made the distributing point for the extreme
Southern States.
SHAD HA'l'CHING AND DISTRIBUTION IN CONNECTICUT IN 1886.- ·-l'he
report of the Connecticut fish commission for 1886 states that the shadhatching operations at Birmingham, on the Housatonic River, conducted by Mr. Henry J. Fenton, were very successful. There were
hatched and planted in the waters of the State 8,368,000 fry, at a cost
()f $1,000, the young shad being distributed as follows:

a

Connecticut River ............. __ .... _.. . . ___ .. _~ _... ____ . ___ . _... ____ .
Housatonic River ............. _......... _.. _. _. _.... ____ ....... _. _.... _
Thames River ... -.................. - .... - _... __ ............... _.... __ _
Quinepiac River-----·-----··----·-----·-----------·------ .... --·- ____ _
Farmington River, tributary to the Connecticut . _.. _........... __ .... __

3,000,000
2,5t:i8,000
1,300,000
1,000,000
500,000

Total .... -..... -.- .. - .. -.- .. ----- . ----- ·-.................... --. . .

8, ~~GI-l, 000

SIZE OF FISH EGGS AND NUMBER CONTAINED IN A QUART.-The
following data give the basis for computing the number of fish ~ggs of
various species contained in a given measure. Th e table was prepared
by Mr. \Vm. F. Page, of Central Station, and it is thought will be found
convenient for reference. The di:fl'erence in count is considered to be
due mainly to a difference in the size of the eggs.
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I Number
Diam· of eggs per
eter of I standard
quart of
egg. 157.75 ~.;ul.Jic
inches.

Species.

Authority.

Inch.

SpHnish mackerel (Scomberomortls

. 040

"'1, 267, 728

rnaculatus).
Codfish (Gadus morrhua)
..... .
Whitefish ( C01·egonus clnpeijormis)
Shad ( Clupea sapidissima) ...... .
Rucldif'h (Roccus lineatus) . . . . . . ..
Rainbow trout (Salmo 1:rideu,.~)

. 055
.125
.12il
.133

3:15,000
t34, 801)
t28, 239
24 363
§6: 624
8, 801

Brown trout, frow Germauv(Salmo
jorio).

•

·I From diamoto•.

H. C. Chester ..
W. F. Page ..... By counting quart.
. .. do...........
Do.
From r1imneter.
W. F. Pa2:e.. .. By counting quart.
E. M. Robinson. BycountingScubicinchee.

1111, 092 William Buller . By counting- quart . .

Brook trout, domesticated (Salvelinus.fontinalis).
Lake trout (Salvelintts namaycush).
California salmon (Oncorhynchus
chouicha).
Atlantic salmon (Salmo sal:::r) . . .
Landlocked salmon (Salmo salar
var. sebago).

R. E. EadL.. ..

How calculated.

. 230
. 250

Do .
5, 720 W. F. Page.....
3, 696 . . . . . . . . . . . . . . . . . . From tliamater.

. 266
. 283

4, 272
3,.300

W. F. Page .... By counting quart .
... do.......... .
Do .
1

*F. C. Report for 1880, p. 405.
'
+The nnm ber flerived from B'. N. Clark's count of fraction of quart is 36,800; see F. C. Report for
1880, p. 5i5. In February, 1887, W. F. Page found 33,450 in a quart of eggs, from Nortl.tville, by
actual count.
t W. P. Saucrhoff obtained the following in May, 1886, from counts of 1 gill: Large eggs, 22,752;
ordinary eggs, 28,800.
§Otht.' r counts: F. N. Clark, from count of 1 fluid ounce (F. C. Heport, 1882, p. 820), 1.2.800; G. A.
Se-ngle, from conn t of 4 cubic inches, 9,485; E. M. Robinson, from 2 counts of 8 cubic inC.:!J.es, 7,G:25 and
u,il7£'i; W. F. P<tge, February, 1887, from count of.l pint of eggs, from Shasta, Cal., 6,536.
II In February, 1887, W. F. Page counted 13 ounces of eggs, from Northville, yielding 13,998 to the
quart.

PE1'ITION TO RESTRICT FISHING IN M.ASS.ACHUSETTS.-'J.1he following petition was prepared late in the summer of 1886 for presentation
to the next session of the Massachusetts legislature:
To the honorable the senate ancl house of representatives in general court
assembled:
The undersigned respectfully represent that they are citizens of theCommonwealth of Massachusetts; that to us it appears that there is.
danger of the exhaustion of the food-fishes formerly so abunuant in the
waters upon our sea-coast; that we believe that one reason for the
scarcity of such .fishes is occasioned by the setting of Rtationery apparatus and the use of purse-nets and fykes, set and used in seasons
which prevent their natural increase; that the scarcity uuw umversally
complained of is not occasioned by want of food, by the alleged impurity
of the waters, nor by the depredations of one qr more kinds of fishes
upon others, but is due partly to overfishing and unseasonable' fishing
with the use of wholesale and improper apparatus.
That the time has come when, in order to preserve our fisheries, the
general court slwuld interfere by proper and timely legi~lation; that
for a period of nearly forty years permission has been granted f<>r setting and maintaining traps, pounds, and. otller apparatus, to the gradual
but constant decrease of the fishes both iu number an<l iu ~Size.
That the catching of fishes has been monopolized by a few, to the injury of the rights which belong to all, and to the probable exhaustion
of the fisheries themselves ; that it is but just that the experiment
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should be fairly tried by the stopping, during certain seasons of the
year, of the use of traps and all nets, to the end that it may be determined whether the fisheries may not be wholly or partially and
gradually restored, and the public, on the whole, be better and more
economically supplied; that in view of such costly scientific research as
bas been made, and such evidence as has been at the public expense
collected, it is too late to say that the fishes ha;e merely disappeared.
Wherefore, we pray that proper legislation may be bad to prevent
the setting· of stationary apparatus for catching fish, and the use of nets
and other movable devices, earlier than the first day of May in any
year, with three open days after in each week, and for such other acts
and lawR as shall to justice ana the well-being of the people in this regard appertain.
BILL .A.U'l'HORIZING INQUIRIES RESPECTING THE DESTRUCTION OF
OYSTERS BY STAR-FISH, ETC.*-Be it enacted by the Senate and Hou8e oj
Representativ8s of ,the United States of .Ame·rioa in Congress assembled,
That the Commissioner of Fish and Fisheries shall prosecute investigations and inquiries in respect to the destruction of oysters in the natural
oyster-beds lying wit.h in the waters and jurisdiction of tlw U~ited
States, by star-fish, winkles, and other animals destructive to oyster
life, and also whether any and what protective mea.sures should be
adopted i!.!. the premises~ and shall report upon the same to the next
Congress; and the sum of $10,000, or so much thereof as may be necessary for such purpose, is hereby appropriated from any money in the
Treasury of t.he United States not; otherwise appropriated, in order to
enable said Commissioner to make the investigationllerein provided for.
FISH AND LOBSTERS IN RARITAN B.A. Y.-1\fr. Uriah Seely wrote, about
February 15, 1886, from Great Beds light-house, near South AmboS,
N. J., substantially as foJ!lows: During the past summer there was better fishing than for years past in Raritan Bay and along the shore.
Weakfish, bluefish, and striped bass were abundant; all(J. there was an
unusual quantity of horsefeet or king-crabs. The bay was full of menhaden most of the season, probably because the fish-oil companies have
not fished for them here for two years by reason of the oyster-stakes
tearing tile nets.
Lobsters reappeared here again last season after an absence of about
twel\e j·ears. I discovered them late in October, and caught about 100
before the cold weather set in, after which I could not catch any.
On January 20, 188G, a few clays after the ice had left the bay, just
before sundown, I saw a large black object, about 10 to 15 feet long,
out near the channel. While looking at it., suddenly it surged up
bodily and then settled out of sight and did not again appear; and I
now suppose it was a small whale.
*This bill (H. R. 10436) was introduced in the House of Representatives by Mr. E.
W. Seymour, of Connecticut, on January 10, 1887, and was read twice, referred to the
Committee on Comre~rce, and ordered to be printed. On Febrnary 5, 1hat corrmittee
revorted the bill, with an amendment changing the appropriation tv $5,000.
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FISH TI{ANSPOI~1'ED Fl~OM .DUCK ISLAND TO DETROIT.-The folloW·
iug statement wa~ furnished by Mr. C. W. Gauthier, a wholesale fishdealer of Detroit, aml was transmitted in a letter from H. C. Uhri:Stiancy,
special llevuty collector of customs, Detroit, l\1ich., llate<l October 23,

1886:
Fish tran.sported by the steame~ E. K. Roberts, front the Canadian fisheries at Duck I.sland
in Lake Hwron, to Detroit, Mich., from May, 1885, to and including August 30, 188fi.
1885.

1886.

Kind.
Quantity.
Pound-~.

..

I

Value.
Quantity.
Value.
------- 1--------1- - - - - Poundn.

170, ].6!)
Whitefish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .
266, 169
$7, 985 07
Trout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .
723, 707
21, 711 21
36-l, 14-S
Picke-rel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
168, 805
5, 064 15
101,569
5, 49B 12
Sturgeon . . . . . . . . . . . . . . . . .. . . . . . . . . . .
. . . . . . . . .. .
lSCI, 304
30, 120
Frozen fish: Whitefish, trout, and sturgeon...... . . . .
186, 720
5, 601 60 - -- - .. -'5, 300
F -i;;Lt eggs . . . . . . . . . ................. - -- . - - .. - ...... -. . .......... . . ----. ·--- _\
~

Total .......... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1, 528, 705

45, 861 15

677, 301

$5, 285 0~
10, 92+ 00
3, 047 00
903 00

------·-----

2G5 oG

20, 424 00

GOLD MEDAL TO PROFESSOR BAIRD.-On .April 30, 1886, the U.S.
Department of State transmitted to Prof. Spencer F. Baird a letter of
thanks and a gold medal which bad been unanimously awarcleu to him
by the departmental commission ·of fish-culture of the Lower Seine,
France, on November 20, 1885, in ackuowL.'<lgment of the supply of
r8inbow trout egg-s (Salmo irideus) which resulted in the acclimatization
of this species in t l1 e department of t}le Lower Seine. In his reply to
the president of the commission, Prufessor Baird said that he would
transfer the medal to tile U. S. Fish Commission, as the service was
rendered in behalf of that branch of the Government and not by him as
an inlliYidual.
FISH-CULTURE IN SCOTLAND.-A circular from the Howietoun Fishery, Stirling, records the successful exportation of 200,000 salmon eggs
to New Zealand and 100,000 Loch Leven trout eggs to Newfonndlaud
last season. The landlocked salmon from Maine have thriveu and will
spawn next spring. The rainbow trout have not grown so rapidly as
the Loch Leven. The prices of eggs per thousand are: Loch Leven, $;3;
brown trout, $5; American brook trout (jontinalis), $7.50. The prices
.for fry are j nst double these figures.
SARDINE FISHERIES IN FRANCE.-The boats used in fishing for sardines are about 20 feet in length. They are square at, the stern anu
sharp and high forward, thus sailing more easily but being a little more
liable to upset. The n_ets are not weighted with lead, and are about 65
to 100 feet long by about 20 to 25 feet wide, macle o~· fine thread, and
meshed so that the sardines run their heads through and are caught by
the gills. The upper portion of the n~t is floated b.} corks, which keep
it in a vertical position. The bait, which is exported fr ,•m Nonvay, consists of codfish eggs which ha,·e been preserYed in brine.
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There are certain binls which, by flying above the shoals of fish, in.
dicate to the fishermen where these shoals are to be found. vVhen a
shoal is discovered, the sails are lowered, the nets arranged and cast
into the sea, the bait is scattered, and the sardines are spee'dily captured.
The fish are prepared for market as soon as possible. Women cut Jfi
the heads of the sardineR, clettn the fish, and 11lacc them one hy one on
slabs of stone or marble, on which salt has been scattered.
While this js being done, fires are lighted and large kettles are filled
with olive oil of t:uperior quality. When it begins to boil, the sardines
are placed in layers in iron-wire baskets provided with handles. These
baskets and their contents are then plunged into the boiling oil, after
which they are put on shelves to drain, from which they are taken to
· the drying place, where they are sorted according to size.
Sardines packed in tin boxes are the 'object of special care. After
the fish are put in, the boxes are filled with fresh oil and hermetically
.sealed, which sealing is tested by plunging them for some seconds into
boiling water. Those not perfectly closed led!k at this test, and the
work must be done over again.
This maritime industry in France during a good season occupies from
25, 000 to 30,000 fishermen. During 1886, however, the season was very
"unfavorable, and the fishermen are in distress. [From the llfoniteu;r de
la Piscimtlture, &c., 2d year, Series 0, No. 24, Paris, France.]
TROU1' AND CALIFORNIA SALMON IN AUSTRALIA.-'fhe Melbourne
Argus gives an interesting account of the successful couveyancc and
distribution of over 13,000 young fry of salmon-trout and brown trout
reared from fish acclimatized at Sir Samuel Wilson's fish-hatching establishment at Ercildoune, Victoria. These fry were placed in 23 different
streams and rivers with scarcely any loss, although carried great distances. From the same paper it appears that the California salmon introduced into Australian waters some years ago by Sir Samuel Wilson have
been caught in various places up to 7 pounds weight.
SALMON FRY PLANTED IN NEW Yol~K WA1'El~S.-Gen. B. U. Sherman, one of the fish commjssioners of New York, writing from New Hartford, N. Y., on December 16, 1836, sa~ys:
'' The fry of Salow salar and Salmo salco· sebago hatched last winter at
the Cold Spring Harbor station and p lanted in the Saranac and St. Regis
Rivers seem to have been a success, as numbers of the young fish 4
or 5 inches in length were seen in these waters last, fall. 'rhese streams
communicate with the St. Lawrence River, up which the Salmo salar
have been accustomed to ascend and distribute themselves in the tributary streams from the first discovery of these waters.
SALMON FROM W ASHI~GTON TERRITORY AND SHAD FROM FLORIDA
AND NoRTH OAROLINA.-Mr. E. G. Blackford, writjug from Fulton
Market, New York City, on December 13, JB8G, ~ays:
"We are receiving in this market at present a number of s::tlmou from
Washington Territory, which are spawned mah salmon and are of brilliant hu~s with horribly distorted beads.
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'' Shad made their appearance in market from Florida on the 3d of
Decemller. This morning one shad arrived from North Carolina, the
first of the season."
SALMON FISHERIES OF SOUTHERN OREGON IN 1886.-Mr. Zachary
T. Siglin., deputy collector of customs, writing from the custom-house
at Coos Bay, Oregon, on December 9, 1886, gives the following interesting facts an<l figures in regard to this customs district:
''The following i~ the product of the salmon fisheries of the Southern
Oregon district for the year ending December 31, 1886 (the fishing season h~ving closed November 30, 1886). The products of the different
fishing stations in the district ar.e as follows :
Barrels.

Salted on Coos Bay ....•..........••.......................•......... __ _
Salted on Coquille River .........•...................•.....••••..... -~-
Salted on Sius]aw ·River ........•• ---~ .................•.................
Salted on Chetco River .......................•........••·•.....•..·...•••.
Salted on Rogue River .... ---· ......................................... .
Salted on Umpqua River ...•.......•••..........•....•.. __ ...... _. __ ... .

2, ~40·
1, 230
1, 4::\2
050

'l'otal salt salmon .•.• _........... __ .... __ .............. _.........•

5,704

5, 704 barrels of 8alted fish, at $10 ........................ _... _. _. _~ .. _•..
Number of cases canned iu district, 44,482, at $4.50 ...••...... . ..........

$57,040

Total value of fish . . . • • . . . . • . . . . . . . . • • . . . . . . . . . • .. • . . . . . . . . . . . . . . .

2G7, ~09

92
60

200,

10~

"Each barrel of fish contains 200 pounds, and each case contains 48
pounds, thus:
Pounds.

5,704 barrels ...••• ---·---··· ...•.. -----· ............... -····----- •••.. 1,140,80()
44,482 cases ........... --···- .......... ----------···----------------- ____ . 2, 1:)5, 136

Total .......................... - ......•...... .'.. . . . . . • . . . . . . . . . . . . 3, 275, 9;J().

''It is seen by the above report that the salmon fishing of this district is of considerable importance, being wholly confined to bays and
river~.

"The carrying of these fish to market is very irregular, as the vessels
taking them are engaged in a regular and steady freighting business,
carrying coal, lumber, agricultural products, merchandise, &c., the fish
constituting but a minor portion of the cargoe~. Whenever there is a
quantity of barrels or cases ready for shipment, they are taken to market along with ot,her freight. · Thus it will be seen that the report of
this class of fishing cannot well be made otherwise th an as abO\""e."
RESOLUTION TO INVESTIGATE 'l'HE OREGON SALMON FISHERY.~1:r. Herman submitted to the House of Representatives the following
resolution, which, on December 20, 1886, was referred to the Committee
on Commerce and ordered to be printed:
"Whereas, a leading industry in the State of Oregon is the· salmon
fishery, the value of the export shipments for 1884: being $3,000,000, embracing 672,350 cases of canned salmon, while the same year tLe total
wheat and flour export was valued at $5,600,000; and so rapidly has
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this industry grown in value to tne State and nation that in capital
employed in fisheries Oregon stands eighth in order among the States ;
in persons employed, fifth; and in value of fish products, the third in
order; and
"Whereas, it is reported that the propagation, increase, and growth of
said fish are greatly retarded by injuries received from imperfect and'
ill-devised fish-ladders, fishways, nets, seines, fish-traps, fish-wheels~
and other devices, and often from poisonous matter deposited. in the
navigable streams of said State, and that great quantities of said fish
not matured are caught, killed, molested, and injured by said wasteful
methods of capture and unhealthy deposits, thereby depleting the great
supply and seriously interfering with the proper maturing of the young
fish : therefore,
''Resol-ved, That the United States Commissioner ofFish and Fisheries
be, and he is hereby, directed to ·investigate the methods of fishing pursued in said State, and to ascertain those which are most injurious to
the preservation of this industry, as well as to the regulations and
stringent measures deemed necessary to prevent future waste and
wanton destruction; also to inquire as to the authority and constitutional power of the Government to regulate and protect the fish and
fishery interests on navigable waters of the uation, or on any waters
forming tlw boundary between States or States and Territories, and to.
report to this Honse."
HESULTS OF PL.A.N1'ING WHITEFISH FRY IN LAKE SUPERIOR -~Ir. W.
David Tomlin, writing from Duluth, Minn., ou December 31,1886, says:
"The fishermen belonging to the Duluth Fishery Association have
noticed large numbers of young whitefish in the Lake Superior entrance of
Allouez Bay. Competent judges among the fishermen, who ha,·e seen
the fry for many years, say there is no question about their being whitefish. Some of them think they can recognize a difference in the fish,
and say that they resemble the Lake Erie whitefish. This is a positive·
indication that planting fry is resulting successfully, and will in a short
time restore the fishing grounds of this famous lake."
CoDFISH PL.A.N1'ED IN CAPE) CoD BAY.-Oapt. J. W. Collins, C'.Ommanding the Fish Commission schooner Grampus, in a letter from
Gloucester, Mass., January 2S, 1887, states that the Grampus left Wood'R
Boll at 11.10 a.m., Janu:1ry 27, with 2,000,000 young codfish on board.
The fry kept in excellent condition, with a temperature of 34:0 Fahr.,
and there seems to have been no mortality whatever. At 7.30 n. m.
of the 28th they were planted in Cape Cod Bay, in 29 fat horns, Race
Point b·e aring E., 3~ miles distant, temperature of air ancl water being
331°. T.he plant was made successfully, it being.young flood when the·
fish were put O\yerboard, and the tide probably carried them from 3 to
5 miles farther up the bay.
A M.AN KILLED BY A SWORDFISH.-Mr. W. A. Wilcox, writing from
Gloucester, Mass., on Angust 1~, 1886, tells of an unusual occurrence,
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from which letter awl a newspaper clipping of a few l1::tys later the
following is taken:
Capt. Franklin D. Langsford, of Lanesville, Mass., while out in a
dory in Ipswich Bay, struck a swordfish with a harpoon. The fish at
once turned upon them, thrusting his sword through the dory a11d into
Mr. Langsford several inches, striking him near the base of the spine.
On August 12 the ca.p tain died from peritonitis. The fish that drove
his sword through the boat weighed over 300 pounds, and the sword
measured about 4 feet in length, half of it being broken off in the boat.
This is the first accident of the kind which has resulted in the loss of
Hfe that is known to Uave been recorded here.*
}:lACKER!i:L, BLUEFISH, CODFISH, E'l.'O., OFF NORTHEASTERN MAS·
SACHUSETTS.-:1\fr. James W. Elliott, keeper of the Plum Island Life.
~'aving station, near Newburyport, Mass., in a letter dated April19,
1886, gives the following note on the fisheries near that station:
"The first mackerel caught near Newburyport was taken June 10,
1885, and small catches were made for a few days; then no more we~'e
seen until .June 25, when small schools were seen in the bay well off
shore, a few being caught nearJy every day up to August 23, when large
schools made their appearance and many were caught by seines. They
remained for n. few days and then left for other grounds. At intervals
of from a week to ten days they returned, and during all the time tllere
were some caught within a radius of 15 miles of this place. The last
school of any amount was here about September 30, when for a few
days many were caught in sight of this station.
"The first bluefish was seen on August 9, 1885; but only two were
caught in this vicinity. A number were caught about 7 miles south of
this station until .August 11, when they disappeared entirely. It was
qnite a large school, but they would not take the hook.
"Codfish have been caught between the Isle of Shoals and the station
all the year, but none were taken within three miles of Plum Island
until about l\Tarch 10, 1886, when small quantities were caught at times.
We set traps several times within 2 miles of the shore, and caught
nothing, neither could we catch more than a very few on the ledges
near the station. One whaJe was seen on April17, 1886, blowing about
a mile off shore, the only one seen from here since last October. Some
few codfish and haddock were caught near the shore about April15."
SOME LOCALITIES WHERE CHICKEN HALIBUT ARE F0UND.-0apt.
J. W. Collins, writing from Gloucester, Mass., January 7, 1887, refers
to a letter from Professor Baird to 1\lr. W. A. Wilcox, in which it was
stated that during October, 1886. there were shipped to New York 1,000
pounds of halibut that averaged 3 pounds each, which had been taken
largely by vessels fishing on C,; she's, Jeffrey's, and New Ledge, on clean
sand or rocky bottom. Captain Collins then continues:
*For a remarkably persistent attack of a swordfish upon a vessel, see Fish Commission Bulletin for 1886, page 143.
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"The fishermen often find young lu:tlibut iu cousid era.ble abundance
on Cashe's, New Ledge, and Tippiuics, the last fishing ground being
most noted for their occurrence. When · haodock fi shing, ::1 bout 15
years ago, we oft~n caught chicken halibut in about 40 to 45 fathoms
of water, ESE. from Chat"llam. On one occasion we took about 60
small halibut on a single set of our hfl.ddock tra;-:vls. Strangely however, a full-grown halibut is seldom caught in any of these localities;.
and it would be useless to look there for breeding fish. I have seen
halibut, varying from 15 to 40 pounds in "eight, very numerous on Grand
Manan Bank, in shallow water where the tide runs hard."
DEAD FISH ALONG ~L'HE CO.A.S'l' OF SOUTH CAROLINA* .-Mr. W. St. J.
:Mazyck, writing from Waverly .M.ills, S.C., Janu:1ry 15, 1887, incloses
a newspaper clipping, from whicL, together with his letter, the following is extracted:
For 30 mileR along the upper coast of South Carolina, from Pawley's
Island to Little River, the beach is so thickly covered with dead fish
t_hat the sancl can sm1rcely be see.u. These dead fish are of the kin~
known as menhaden, porgies, or fatb~tcks, most of them being about 5
inches long, and are valuable for fertilizing purposes. They were first
observed, it is said, on December 2D, 1886. Tltc people along the coast,.
and for miles into the interior, are hauling the dead fisb away and using
them for manure. This same phenomenon is a1so reported at other
neighboring points along the coast, and opinions differ as to what bits
cause. Menhaden were noticed in Long Bay, off Pawley's Island, in;
June last, but were not observed again during the season.
In a letter of February 8, 1887, inclosing a communication on this
sabject from Mr. Taylor, l\1r. l\1azyck adds: "As far as I can learn,
about 1,500 bushels of these fish have been hauled away for manure."
DEAD FISH ALONG 'l'HE COAST OF SOUTH 0AROLINA.-Mr. J. ~lani·
gault Taylor, in a communication to Mr. W. St. J. Mazyck, from Waverly
Mills, S. C., February 5, 1887, giving an account of his observations
regarding dead fish thrown upon the shores of some islands on the coast
of South Carolina, says:
"On December 24,1886, I noticed a number of small menhaden :floating·
dead in the creek that separates PawleJ's Island from the mainland.
This was rather surprising, as they are fish that digappear at the
coming of cool weather. On t.he next day the number was largely increased, and the whole marsh for miles was gray with them, as the receding tide had left them in the forks of marsh stalks. That night the
odor from dead fish on the beach became very unpleasant, and on the
26th, when I walked over to the beach, the sight was astonishing. The
tide, which was nearly low water, left the beach 75 yards wide from
high. water mark. This was completely covered, from 18 inches deep
at the top down to an average of 6 inches deep; and the water was so
thick with dead fish for at least 7 5 yards out that the surf could not
if

For other notices in this Bulletin, of similar occurrences, see pages 140 anu 1J4 •.
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break at all. These were all menhaden from about 2 to 4 lwJ.1es lo
with now and then a big shrimp among th~m. I fonuJ that the wllole
beach of this island* was as deseribed, as were tile shore~; of Maguolia
Island on the north and of Debardue ~sland on the south. Here, theu,
are 20 miles with this deposit 150 yards wjde from 6 to 18 inches deep,
and I am informed that it extends as far north as Little Ri,er, 3G miles
from here. The most tenable theory to account for this, that I know,
is that, some eruption bas taken place at the bottom of the ocean somewhere south of us, throwing into the water sulphurous or other noxious
gases, and the southerly winds that prevailed for three weeks previous
brought the dead fish to this coast."
ESTABLISHl\'IENTS FOR UTILIZING FISH PRODUCTS.~One of tlle
most remarkable of recent developments in the way of making the
moRt and best of the fi shing industry is the establishment of the Nor·
mal Company, which is now setti·ng up factories at various parts of the
coast of Great Britain. In an article describing the enterprise, tlle
Edinburgh Scotsman says: The production of cheap and nutritious
food is the principal object of the company, whose factory at Aberdeen,
Scotland, in interest and extent, surpasses the famou s fish-refuRe and
Dil-making factories of t:he United States. The work includes the manufacture of :fish extracts~ for which there is a large demand both at
home and especially on the continent, of glue, gelatine, and manure,
from fisll refuse, an(l the preserving of fish in a body by new and improved methods. Fish of all kinds are used, and transformed into extracts, RoupR, sausages of various kinds, glue, cement, gelatine, a.lbumen, oils for medicinal and other purposes, leather, guano, and bone·.
meal. The processes of manufacture are a triumph of scientific skill.
The methods of preparation, which are secured by patent, were invented
by l\1r. C. A. Sahlstrom, as were also many of the machines employed
in the manufacture. One extract of meat produ"ed by the company is
made exclusively from the flesh of whales and allied marine animals.
It'takes time to overcome prejudice, but iq reality the flesh of the whale
1·esem blcs that of reindeer, and it is entirely free from smell or any oily
fia,ror. The meat of a, large blue whale of 200 tons yields, in round
numbers, 5,000 pounds of extract, and every pound of extract gives
about 100 pints of soup. Other soups are made in variety to snit the
palate of the most fastidious. A.s an example of what is achieved in
turning tbc so-called "offal" to account, it need only be mentioned that
the flesh of tile cod, ling, and other kinds of fish can be used. dried or
for extract, glue, and guano ; tile bladder for isinglass; tile backbone
for glnc ~mtl bone· llled; e~e 1H:ad fol' extract, glue, and guano; the roe
for albumen; the liver for oil, extract, and fiuriue; and tlle entrails for
glue and guano. The external coverings of tile larger kinds can be
profitably rf'moveu and tanned. They give a strong and good skin,
*Pawley's Island: Mr Taylor wat: thf' only person living on the island during thl!
-winter.
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very suitable for portfolios all(1 book-binding. Raw materia1B now eonsidered as almost worthless are thus utilized to great advantage by the
company. The Aberdeen factory covers an area of 39,200 ~qnare feet,
and includes a dining-room and restaurant (opened a few days ago), as
well as a drying chamber anll drying machine, where the largest fish
may be dried in from 12 to 20 hours, giving a far better result tha.n if
dried in the open air. Large factories are also in course of erection at
Barra (an island of the Hebrides) and Thorshavn (capital of the Faroe
Islands), each of which will employ 150 men all the year ronnel. It is
proposed to establish restaurants in various populous places, where
dinners of two dishes, mostly produced from fish, can be had for twopence. [From the Fish Trades Gazette, London, England, February f),
1887.]
FISH CONVEYED INLAND BY RAILW.A.YS IN GRE.A.T BRIT.A.IN.--The
total quantity of ·fish conveyed inland by rail ways in the three countries of Great Britain during the past six years are summarized in tons
as follows:
•

Country.

\

I

-~

E. ngland ...............................
Scotland ................................
Ireland .................................

.

1880.

1881.

194, 561
50,944
7,447

203, 7Z8
49,2o9
7,279

1882.

1883.

20~,
939
2~~·
489
56,874
66,117
6,372

8,565

1884.

~88

254,
68,138
7,688

I

1885.
242, 257
73,858
8,309

'- --- -260,
---------------3161 269, 185
290, 171
331, 414
324, 424

Total .. . . . .. . . . . . . . . .. . . . .. .. ... -J 252, 952

On the north and east coasts of England in1885 more than 1,000 tons of
fish were sent from 12 places, Gl'imsby taking the lead with66, 790 tons.
Nine ports on the south coast of England send over 1,000 tons by rail;
while on the west coast five ports send a similar amount. Thirt.e en railway companies carry this total amount of fish inland, six of which are
carrying less fish in 18R5 then they did in 1880, which may be the effect of
the rail way rates. The Scotch ports sending inland 1,000 tons or moreof fish in 1885 are 22 in number, Aberdeen leading the list with 6,708;
while in Ireland there is only one port that exceeds 1,000 tons, Kinsale
in 1885 sending 1,~03 tons. [From the Journal of the National Fish
Culture Association, London, England, January 15, 1887.]
SHAD IN C.A.LIFORNI.A..-Mr. R. H. Buckingham, president of the California fish commission, writing from Sacramento in January, 1887, states
that shad are taken in that State during every month of the J<·ear, while
uut a few yean; ago none were to be found; and it is thought that the
first was taken in April, 1879, in a gill-net, the weight of the fish being
five pounds. Now the whole California coast is well Rtocked with shad.
There is no State hatchery for this species here, but at the spawningseason great numbers of the ureelling fish get into tLe swampy lakes
near Sacramento, where thousands of the young hatch and remain
there landlocked until the rise of water in autumn, when they find their
way to the river and thus go to the sea.

fP..

Monthly sumrnary of the fresh fish, oysters, 9·c., inspected by the Health Officer of the District of Colu111bia during the year 1886.
M arch .
J &nuary. Febru-1
ary.

Ki n d s.

M ay.

A
•
1
· ....
pn.

J nne.

J u 1y.

A
t . Septem..11ugus
ber.

0 c t ob er.

Novem-~
ber.

I-"

-December.

Total.

- - - - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - ·- - - - - - - - - - - - - - - Blackbass,big-moutha* ..... pounds..
600
1,800 .......... .......... .......... .......... .......... .......... ..........
Carp ......................... number............
17 ..........
2
22 .......... .......... ........ . ..........
Catfish* ....................... pounds..
8, 565
8, 295
34,350
47, 145
22, 380
29,740
26, 010
21, 575
15, 955
Clams .................... . ... nnmber.. .......... .......... ..........
73,800
411,000
595,000
527,000
466,000
302,000
Crabs ............................ do . .................................
14,000
125,500
152,100
184,400
149,300
65,800

£~~~~fi~f'_-_-_-_-_·_-_-_·_·__ ~·-·.-_·_-_-_-_-_!~!b~;::

Eels* .................. . ...... pounds ..

:::: :::~:· :::::::--: :::::::::: :::::: ·:-- .... ""3' :::::::::: ::::::::::
85

395

1,415

9,375

5,610

2,160

2,060

1

2, 92g
1,795

1, 1~~
1,785

8, 000
2,800
59
3
15
264, 9-W
26, 130
18,725
6, 070
14,000 ................... . 2, 388,800
900 .................... 1 692,000
4,100
....... i3' ·.:: ::::::: ·:::. ::::::
51
32,300
3,125
4,125
370
3, 800
7, 007, 7:!3
190
27,055
23,035
3,185
4,910
38!i
281, 100
41,400
68,300
49,600
46,840
2, 895
7, 035
3, 020
583
181,077
1
970
i •-. \\-::::
6,9n
:38,805
441,610
85,335
126, 775 I 35,515
1, 621
5, 829
17J,
435
11, 705 ................... .
23
................... .
15\,470
48,455
465
167, 600
14,685
37,1551
9,315
64,150
4,980
6,475
2,810
2,800

it;~ff£Ji~::~ :-::~--::-:~:~~~#.r.: ••••;~;;; •··~;;;r::::::: ~:~~~~:oo~e;:;;~ :::-~~~~: ::::~:::: :::::;~- ::::2: :::~;~: ::;:::;:, :~::~.:~i~:
Mullets,fresh-v;ater* . ........... do....
Oysters ... . ........... - ~ ----bushels..
Pike* ......................... pounds..

3,615
29,150
2, 940

2,.5901
23,500 I
.. 3, 190

5,500
34,610
19, 695

3,9651
20,250
2, 945

120 ..........
3,135
1,055
90
595

335
630
2, 405

1

315
870
1, 650

115
13,600
380

~~fi~~~ke;el. ~ :__;:_ : -LJL \-\\::.-:.I\:\:-·--. -I:.;i~~r I: ::mm :~F- --;~m----::!;I i~: : :6, m. ::::.. ~1: -·-·-• •-.
:1_;_

Striped bass/* .. .. . . . .. .. .. .

do...

0,135

2, 065

43, 5EO

~~~lgr~~~~d-g -_-_·_·_·_-_-_-_-_-_-_-_-_-_·:.·.~~~~~~:: :::::::::. :::::::::: :::::::: ~:

23, 550
5,

7M

Tailors, s::tlt-water h * ........ .pounds.. .. .. .. . .. . .. .. .. .. .. .. • .. .. .. . .. .. .. ..
Turtles,grecni .............. number........... .......... .......... ......
Weakfishj* .................. poUJlds ..................... ····· · ----~
675
WhitepN·ch* .................... do ....
490
4,070
24,01>0
23,500
Yellowperch* ................... do ....
5,990
5,280
23,570
8,380

i ::: ,;:

6, 935

i~~

4, 200
4
31,700
8,500
990

15, 425

26, 150

35, 690

34,455

......
~~~- ...... ~~~- .. --~~~- ...... ~~~ ......
32, 000
25, 875
56, 680
41, 975
15
20,100
11,815
2,645

2
10,555
14,790
1,445

1
21,735
10,065
775

1
17,785
9,Hl'5
810

--~. ::::::::: :i::::::::::

1

C':l

O:f

q

~

t-t

trj
~

~

z
0

""1
~

~

trj

q

z

~

~

t.".:l

t::1
r.n
~

>~
t.".:l

r.n
"'j
!'-<

w

~

0

• Rfported in bunches, but here reduced to pounds on the
basis of 5 pounds to the bunch.
a Or North Carolina elmbs.
b Or grunts or pigfish.

c Or winter shad.
d Or porgies.

e Or goodies.
f Or rockfish.

g Or hickory shad or fresh-water tailors.

h Or bluefi8h.
i Or sea turtles.
j Or gray trout or squeteague.

0

~
~

.....
~

r.n
r.n
~

0

~
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•
119.-A MAN HILT,ED BV A SWORDFISH.*

By W. A. WILCOX.
[l•,rom a letter to Prof. S. P. Baird.]

The schooner Venus is a small vessel of about 12 tons, owned and
commanded by Franklin D. Langsford, of Lanesville, Mass., with a
crew of three men, engaged in the general fisheries off the coast of
Massachusetts. On Monday morning, August 9, Captain Langsford
sailed from home in pursuit of swordfish. About 11 a.m., when 8 miles
nort.heast from Halibut Point, in Ipswich Bay, a fish was seen. The
captain, with one man, taking a dory, gave chase, and soon harpooned the
fish, throwing over a buoy with a line attached to the harpoon, after
which the fish was left and they returned to the ve.s sel for dinner•
.A.bout an hour later the captain, with one man, again took his dory
and went out to secure the fish. Picking up the buoy, Captain Langsford took hold of the line, pulling his boat toward the swordfish, which
was quite large and not badly wounded. The line was taut as the boat
slowly neared the fish, wllich the captain intended to lance and thus
kill it. When near the fish, but too far away to reach it with the lance,
it quickly turned and rushed at and under the boat, thrusting its sword
up through the bottom of the boat 23 inches. As the fish turned and
rushed toward the boat the line was suddenly slacked, causing the
captain to fall over on his back; and while he was in the act of rising
the sword came piercing through _the boat and into his body. At this
time another swordfish w:Js in sight near by, and the captain, excited
and anxious to secure both, raised himself up, not knowing that he was
wounded. Seeing· the sword, he seized it, exclaiming, "We've got him,
any way!" He lay in the bottom of the dory, holding fast to the sword,
until his vessel came alongside, while the fish, being under the boat,
could uot be reached. Soon the captain saiJ, "I think I am hurt, and
quite badly." When the vessel arrived he w~nt on board, took a few
steps, and fell, never rising again. The boat and fish were soon hoisted
on board, when the sword was chopped off to free the boat, and the fish
was killed on the deck of the vessel. The fish weighed 245 pounds
after its head and tail were cut off and the vi8cera removed; when alive
it weighed something over 300 pounds. Captain ·I . . angsford survived
the injury about three days, dying on Thursday, August 12, of perito ..
nitis. The certificate of Dr. Garland written on the 16th of August is
appended, giving some further particulars, and the sword has been deposited in the U. S. National Museum.
"A. preliminary notice of this appeared among the notes of this Bulletin at page 411.
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OER1.'1FIOATE OF DR. JOSEPH GARLAND.

This may certify that I was called to visit Franklin D. Langsford, of
Lanesville, in Glou~ester, on August 12, in consultation with Dr. Levi
Saunders, who was in attendance upon the said Langsford, on account
of a wound inflicted upon his body by a swordfish on the 9th instant,
said swordfish having driven its sword through the bottom of the fishingdory he was in to the length of 23 inches, penetrating the body of
Langsford at the right of the os coccyx and entering about 7 inches, by
the side of the rectum, into the pelvic cavity; that said Langsford was
dying, and did die, in my presence, of peritonitis, having survived the
inj-.:ry about three days; that the sword accompanying this certificate
is the veritable sword that occasioned the accident, and is to be sent to
the National Museum, at Washington.
GLOUCESTER, MAss., October 14, 1886.

1~0.-NOTES

ON THE NEW ENGLAND FISHERIES IN NOVEMBER,

1886.

By W. A.. WILCOX.

During the month the fishermen have used their best exertions to
make up in a measure for an unprofitable season. The result has not
been satisfactory, as the mackerel, pollock, and shore-herring catch all
proved more or less a failure, while the codfish catch showed a slight
gain over that of the corresponding month of last year.
The amount of mackerel landed by the New England fleet at the leading ports was the smallest of any November for years, namely:
Lnoality.

Fares. Barrels.

From o:ft" provincial shores .......................................................... ..
From off the New England coast ................. - ................................ .

17
51

2,547

Total, in sea-packed barrels ............................................. .

68

5,356

2,809

The total amount of the catch up to November 30 was about 80,000
sea-packed barrels. The arrivals from the Gulf of Saint Lawrence, with
few exceptions, had a small amount of :fish, some not a barrel, after
having spent from two to three months on the fishing-grounds. Among
the last arrivals from off provincial shores were the schooners Fannie
W. Freeman, from a two months' cruise, with 40 barrels of mackerel;
Spencer F. Baird, absent three months, 11 barrels of mackerel; Herman Babson, 3 barrels of mackerel; J. H. French, the last arrival, 11
barrels of mackerel. These vessels caught no other kind of fish on
their voyages. The late or fall catch of mackerel off the provincial
s~ores was disappointing and a failure to all engaged, native, shore, and
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vessel fishermen, as well as to the American fleet that fished farther out.
The mackerel, which is always a strange fish to understand in its
habits and migrations, has proved more so than ever during the past
season, and for once has largely escaped capture. During all the month
mackerel have been reported more or less abundant in Massachusetts
and Barnstable Bays, yet seldom showing up in any considerable quantity, and consequently the catches were mostly small, while the size
has generally been large and the quality good. During the month most
of the fishing-vessels of New .England arrived at home ports and hauled
up for the winter. As usual, Gloucester will have quite a fleet of registered vessels engaged in the frozen-herring business, and a much reduced fleet fishing on George's Bank and the fishing-grounds near home.
Boston and Provincetown will also have a reduced fleet engaged during
the winter in supplying the demand for fresh fish. The pollock catch about
Cape Ann in November is largely taken by the Gloucester fishermen in
gill-nets, fished near their homes. This season the fish have been scarce
and more widely scattered than in former years. They are found more
abundant than usual on J e:ffrey's Bank, yet only a light catch was made.
The following catch by the Gloucester gill-net fishermen shows a great
decrease from that of one year ago:
Kindofftsh.

Cod:fish....... •••• •• ••••••• ••• •• • • • • • •••••• •••••• •••• •• • ••• • • • . • • • • •••• •• •••• ••

November, November,
1885.

1886.

Pounds.

Pounds.

336, 624

Pollock....................................................................... 1, 923, 50G

39,850
393,f00

The receipts of codfish at Gloucester vary but little from those of the
corresponding month of 1885. Last year the catch during November
was mostly taken on George's and Brown's Banks, while during the
past month the receipts were largely from Western Bank, where fish of
good size and quality were found in abundance.
The large fleet from Gloucester engaged in the halibut fishery supply
nearly all the fresh and smoked halibut used in the United States. The
demand annually increases, while the fish are becoming scarcer, except
where they are found in any quantity in deep water of 200 to 400
fathoms, mostly on the Grand Bank and Banquereau. Receipts of
halibut the past month show some gain over those of November, 1885.
Fishermen have had no cause to complain from want of bait. On
Western Bank plenty of squid have been found all the month. Masters
of vessels, knowing this, frequently sailed from home ports without bait,
catching all they needed on the banks. Young herring, locally known
as spirling, have been very abundant near Ipswich, Mass., and small or
half-sized herring have been moderately plentiful about Oape Ann and
Cape Oo<l 7 the catch b~ing ~~pie for aU demands.
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Only one vessel, the Arthur D. Story, of Gloucester, went to Bay of
Islands, Newfoundland, for herring ; she sailed under register, and has
been reported as having secured a full cargo.
Quite a :fleet under register will engage in the frozen-herring business, buying their cargoes in the Bay of Fundy and Fortune Bay. The
first vessels to sail on a herring trip to the latter port in the past three
years having started as follows: 1884, November 24; 1885, November
21; 1886, November 19. Seven sail started up to November 30, 1886.
Fish landed at Gloucester, Mass., by the fishing-fleet in November, 1886.

~~t'-

From-

Codfish.

Haddock.

Hake.

Halibut. Pollock.

Menbaden.

Cusk.

---------1---1---1----1---1----l·----1--- - - - -

Landed by Gloucester
vessels: ·
New England shore
Offprovincialahores
WesternBank......
George's Bank......

Bbls.

LbB.

Lbs.

Lbs.

Lbs.

Lbs.

Lbs.

Bbll.

20
734 ............................................................. .
15 1, 907 .. .. . . .. . .. . • .. .. .. . . • .. .. . • .. . .. .. • • • . . .. .................. ..
45 ....... 1,908,000
35,572 ........................................ ..
43 .......
771,000
14,100 ......................................... .

~~~~~~~~~~ ~ : : : : ····:::: _:~~ : : : : : : <2: : : : :. -::::J::::::
Jeffrey'sBank......
New England shore,
trawls............

10

25 .......

3,300

115,000

32,000

71,500

N;TII!~~!~~-s~~~~:
127 .......
Small shore-boats... .. .. .. . .. .. .
Off Sandy Hook....
Total.............

..................... .

23,000

3,000

~---------

17,000 .... ..

----~--------

39,850 .........
393,400
....
.... ..
201, 000 .. • .. . . ..
20, 830 • • .. . .. .. .. • . .. . .. .......... ..
1 .. .. • .. .. .. .. .. • .. . .. . . .. . • .. . .. .. .. .. .. . .. .. . . .. • .. . .. .. .. .. .. 280

31~

2, 641_

~150

838, 222

600, 730

27, ooo

3, 000

17, ooo

~~~1~::k~~::::::

New England shore,
trawls ........... .
TotaL . . . . . . . . ...

4 -... - • 1

1100
1--.... ---.-- 1,-.....

I

280

-~

Landed by vessels from - - - - - - - other ports: *

105, 000 - - - - - - - -- - - - - - .. - - .. - -- . . . ... ..
30, 000 -...... --- . - --- -... - ... - - - .. - - ---- ...... ..

4 .......

6,000

9 -------

7, oou

...................
30, 000

105, 000

41,000

2,000

3,000 ..... .

4.1, 000

2, 000

3, 000 ......

Total, November, 1886..

324

2, 641

3, 063, 150

868,222

705, 730

68, 000

Total, November, 1885 ••

609

6, 564

2, 978, 424,658, 100

1, 941, 500

163,000

5, 000

20, 000

280

43,00() 26,500 ~

*During the month fish were landed by the following schooners: Good Tern plar, William H. Cmig,
and William Keene, of Portland, Me.; Flying Dart and Mary S. Hontvet, of Portsmouth, N. H. ;
Della F. Tarr, of Rockport, Mass.; and Loring B. Haskell, of Boston, Mass.

Miscellaneous receipts of dried, smoked, and pickled fish, oil, and bait at Gloucester
Mass., in November, 1886.
From-

Mackerel.

-~---------1----

Hake.

Haddock. Herring.

~:.~f:: Fish-oil. Fish-bait.

- - - - - - -- - - - - - - - - - - - - - - - -

Ba,rrels. Quintals. Quintals. Barrels.
Bo:x:u. Barrels. Barrels.
Maine ........................ ---------·
700
23 ...................................... .

~+.=~~~~~~~:~::::::::::: :::::::::: :::::::::: :::::::::: :~~~ ~~ ~~: :::::::::: ~~~:i.~~~~- ~ :~: :~:~~~

GrandManan, New Brunswick
Prince Edward Island........
Total. ........ ~ ....... ..

GLOUOESTER, MASS.,

19 .. .. .. .. .. . .. • .. .. .. .... . .. .. .

10, 030 ................... .

32 . ................... --·---···· ............................. .
51

700

23

November 30, 1886.

188

10,030

1,623

1, 934.
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OF PLANTING SJJIA.LL FISH.

By FRANK N. CLARK.
[From a letter to Prof. S. F. Baird.]

I am not surprised at the negative results attending the planting of
fry of various species, of fish in Goguac Lake and in several other
lakes in Michigan.• Not that these waters cannot be stocked with
the varieties with which the attempt has been made, but I believe
it can be done only by introducing yearling or adult fish instead of fry.
For a long time I have been satisfied that the practice of planting larval fish in strange waters is a mistake, and that the chances of success
would be much greater by using fish that had passed this stage. While
I must admit that the planting of fry has, in exceptional instances, established a species, I think it has been only where the new waters were
identical in every essential particular with the old.
It is all very well to return young fish at a very tender age to the waters
whence the embryos were obtained, as the conditions in this case are
all in accordance with tue requirements of their nature, and they stand
an equal chance with the fry from the spawning-beds. But their hold
on life is too feeble to survive the changed conditions of food, tempera.
ture, &c., incident to strange waters. At partial maturity, however,
their vitality is far greater than in infancy, and they are not only able
to survive new conditions, but also to seek and appropriate those most
congenial and best adapted to their requirements, and .full acclimatization for themselves and posterity follows. In short, the adults are capable of adapting themselves to a far wider range of conditions than are
the fry, and hence are more likely to survive the exigencies of pioneer
life.
I think that the success which has attended the distribution and
planting of carp is due very largely to the fact that they have not been
*Battle Creek, Mich., October 9, 1885.-W. D. Marks,superintendent.ofthe Michigan
fish-hatcheries at Paris, Mecosta County, has been making tests, in the interest of
the State, in the lakes in this vicinity, to ascertain the result of :fish-culture. One of
the first lakes stocked with fish in Michigan was Goguac Lake, a summer resort one
mile south of Battle Creek. This lake was planted ten years ago with the fry of the
California salmon, landlocked salmon, carp, whitefish, eels, speckled trout, and grayling, and since that time has been repeatedly planted with thousands and thousands
of fry. Our .citizens and our local sportsmen's club have taken great pains to protect
the fish in this lake, even securing a special act of the legislature forever prohibiting
• the spearing of :fish .in the lake, and as the law prohibits the catching of :fish by nets
in all inland hikeA of Michigan, :fishing by hook and line was the only mode allowed
at Goguac. Superintendent Marks set 100 rods of gill-nets several nights, but dld not
catch a single variety of the fish planted ten years ago and since in the lake. He also
tried the experiment in Metcalf's and Hamblin's Lake, and failed to :find any signs of
the fish. He also made the test in several of the lakes in the western part of the
State, with the same resnlt.-CHICAGO INTER-OCEAN.
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transferred until they had passed the fry or larval stage. Of course
it is not practical to treat whitefish, shad, &c., the same as carp, nor to
rear the young in large numbers In ponds, but the adult fish could easily
be transferred from native to new waters. In this way I believe that
more tha.n half the inland lakes and small waters of the Northern States
could be stocked with whitefish, lake trout, or lake herring, or perhaps
with all of these and other varieties. Elizabeth Lake, Oakland County,
was formerly well stocked with whitefish, resulting from a plant of about
100 adult fish upwards of thirty years ago, which were hauled to the lake
in casks from Lake Saint Clair by Mr. A. Whitehead, of Pontiac.•
NORTHVILLE, MICH., October 31, 1885.

1~!1.-PLANTING

WHITEFISH AND OTHER SALlUONOIDS IN INLAND
LAKES.

By MARTIN METCALF.

All the salmonoids, including the brook trout, grayling, &c., breed in
sheltered, rapidly-running water of low and even temperature (or the
equivalent of these conditions), tl;le eggs being deposited and fertilized
near the head springs or at such points as will secure the conditions
named and not subject the eggs to freezing, as a slight frosting, or even
a sudden change of a few degrees in temperature, is sufficient for their
destruction. So, also, exposure to the direct rays of the sun, or in
water at rest for but a short time, will destroy the eggs.
Most of this family of fishes spawn in late autumn and early winter,
while only a few, such as the grayling, California mountain trout, &c.,
cast their ova in early spring. The spawn of the last-mentioned varieties will endure a somewhat higher temperature, but is still more sus.
ceptible to sudden change and Jess tenacious of life than the fall
spawners.
It will thus be seen that the expectation of the successful natural
reproduction of the salmonoids in lakes having no considerable visible
inlet or outlet must meet with disappointment. Adult trout may survive for a time along with pickerel and bass, but their successful reproduction and the growth of the fry is impossible, as the perch, pickerel,
bass, and other predaceous shallow-water fish would quickly devour
the fry. There are whitefish in some of the deep inland lakes of Michigan, and the species has been there beyond memory, but this is because the whitefish is a deep-water fish and thus escapes from his predatory neighbors.
The promiscuous planting of any kinds of fishes in all sorts of waters,
in Michigan as well as elsewhere, has been and must always be without
*The Michigan fish commission 7th biennial report, December 1,1884, to· December
1, 1886, p. 76, states that whitefish were about exterminated there in 1881.
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satisfactory results. Especially is this true of depositing too many
kinds together, without reference to the present inhabitants and special
conditions of the waters and to the requirements of the new-comers.
Many of the early plantings, however, in the waters of Michigan were
largely matters of experiment, and need not be repeated.
BATTLE CREEK, Mrcn., October 26, 1886.

1~3.-NOTES

ON THE NEW ENGLAND FISHERIES IN DECElliBER,
tSS6.
.

By W • .A.

WIL~OX.

As usual at this season of the year, most of the fishermen and fishingvessels are either idle or engaged in other callings. The severe losses in
December of 1885 and previous years wisely lead to a partial temporary suspension of the fisheries. During the month there were many
severe storms and much rough weather, yet accompanied by comparatively few disasters.
A much reduced fleet from Gloucester has continued in the cod fisheries of George's Bank and the fresh-halibut fishery of the more distant fishing-banks.
A number of sail from Gloucester and other ports have also engaged
in supplying the large demand for fresh fish. Vessels have also sailed
for the Bay of Fundy and Newfoundland for cargoes of frozen herring.
The receipts of salt cod at Gloucester have been mostly from Western Bank, and the amount varies but little from that of the corresponding month of 1885, which was principally from La Have Bank.
The catch of codfish off Cape Ann and particularly in Ipswich Bay has
been light, the fish having been late in striking in or near shore; while
the fewer vessels and boats engaged, and much rough weather, all combined, accounts for decreased receipts from the shore catch. The
schooner Arthur D. Story, the only vessel sent to the Bay of Islands,
Newfoundland, for herring, arrived at Gloucester on December 2 with
800 barrels of fish.
Mackerel of large size and fine quality remained in the vicinity of
Cape Cod up to the middle of the month, the vessels engaged in this
fishery having all hauled up; and the catch was confined to gill-nets,
weirs, and traps, which realized over $50,000from the late catch of mackerel.
··
The remaining weirs and traps along the Massachusetts coast were
all taken up during the month. Owing to the abundance of bait on the
fishing-grounds, the low prices obtained for it, and the scarcity of more
valuable fish, their business has not shown much profit.
Squid continued very plentiful on Western Bank and George's Bank
up to December 7. Many vessels left port without any bait, depend-
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ing on taking it on the fishing-grounds, in which they were successful.
During the last few days of the month (weirs and traps being up), for
thA first time during the season, fresh-fish bait was scarce, but clams
were substituted and not much inconvenience was experienced.
Codfish have been unusually abundant on Western Bank during a
large part of the season. Schooner Susie Hooper, of Gloucester, one
of the last arrivals from there, reached her home port on December 14,
having been absent only five weeks, bringing in 105,043 pounds of
split cod. The fish were all taken with hand-lines from the vessel.
This is reported as one of the largest fares of hand-line-caught salt cod
ever landed at Gloucester.
Herring were scarce in the Bay of Fundy up to the very last of the
month, when an improved catch was reported.
Halibut receipts at Goucester vary but little from those of December, 1885, the catch being mostly from the Grand Bank.
December brings to a close a year that opened with storms and disasters, followed by many other dangers and much excitement, low
prices and light receipts, the smallest catch of mackerel for over forty
years, and with few exceptions, an unprofitable year's work.
Fish landed at Gloucester, Mass., by the fishing-fleet in December, 1886.
From-

Fares.

Codfish.

1

Halibut. Haddock. Pollock.

Hake.

Mackerel.

- - - - - - - - - - - - 1 - - - - - 1 - --

------------

Landed by Gloucester vessels:
Pounds.
Western. Bank...........
49
2, 205,000
George's Bank...........
13
281,000
Jeffrey's Bank............
3 ...... ... .. .
Banquereau.......... . ...
10 ...•.. .... ..
GrandBank . ... . .........
17
100,000
New England shore......
51
160,400
Smallsbore-boats ........ ........
92,000
GulfofSaintLawrence.. .
1 ............

............•••.... . ..................•.
.....•.•................................
. . .. ......
28,000
6, 000 ......... .
....................................... .
.......... ·... .-............... . ...... ... .
22,000
4, 950 .......... ......... .
..........
2,350 ................... .
.......... .......... ..........
40

Total ................ ..
TAanded by vessels from other
ports . . ............ -.. - · -- .

144

2, 838,400

Pounds. Pounds.

2, 850
1,100
. ..... . . ..
151,800
414,000
..........
..........
..........

Pounds.

----- - -40
-- -22,-oOO- -35,300
6.000

569,750-

---- - - - - - - - - -

·--·-··-·· ..............
-----1- - - - - 1 - - - - - 1 - - - - 8

42,300

152

2,880, 700

Pounds. Barrels.

300 . ................ ..............

- - -40
------6,000
35,600
======1
==========1========1=======1========
- - - ---·Total, December, 1885 ..
244 2,867, 300
530,000
91,600
20,500
24,150

Total, December, 1886 .••

569,750

22,000

··-·······

Misoellanem~s

receipts of dried, smoked, and pickled fish at Glo·uceste-r, Mass., in December,
1886.
I

I

-----------Fr-om__ _,_ _ _ _ _ _ _ _ _M_a_ck_e_re_l. _H_a_ke_._j _H_er-ri-ng_.

_~_:_~~-~-~ .

1

Barrels. Quintals. Barrels.

Boxes.

GrandManan,NewBruuswick..............................
29
540 ..........
3,691
Bay of Islands, Newfoundland.............................. .... ...... ...... ....
800 ......... .
Total ............... : .............. _.. _................

--29 --540 --sOoi- -3, 691
I

Gr.oucESTER, M.Ass., ])ecember 31, 1886.

I
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RELATIVE TO MACKEREL AND THE lJ.IAVKEBEL
FISHERIES.

The following circular letter and questions have been distributed to
captains of Illackerel vessels going south at the opening of the fishing
season of 1887 :
The mackerel (Scomber .scombrus) is one of the most important of the
North Atlantic food-fishes. For many years fish of this species have
been extensively sold fresh in Northern markets, while salted they form
a staple of great commercial imp.o rtance. Their capture and sale maintains a large industry.
It is considered very desirable to obtain from those engaged in the
mackerel fishery a full a,nd ·~arefully prepared account of the habits and
migrations of this fish for the present season, as it will be of great value
in determining various questions relative to the subject. It is equally
important to obtain all information relative to the fisheries of the Gulf
of Saint Lawrence, as well as those prosecuted off our own shores.
I beg, therefore, to can ·attention to the inclosed list of questions as
suggestive of the special data desired, and to request answers, at the
close of the season, to as many as practicable, to be forwarded by mail
addressed to the U. S. Commissioner of Fish and Fisheries, Washington, D. C.
·
Should you desire it, you will be furnished with a blank book in which
to keep a daily record of your observations, so far as practicable, noting
under each date items of interest, such as the appearance or non-appearance of mackerel (or other surface fishes, as menhaden, herring,
and bluefish), the cat~h made by your vessel, the locality, condition of
weather, &c. At the close of the season this book'can be left with any
collector of customs, who will forward it to Washington, or it can be
sent direct to me by mail at the time of sending the answers to the
questions in this circular.
Many very full and satisfactory communications have already been
received in response to a former circular containing questions about
the mackerel fisheries. Thanking those who have already responded
for their efficient aid, I beg to call their attention to this revised series
of questions, and to ask that they will read them attentively and add
any new suggestions which may occur to them.' Attention is especially
requested to the questions relating to migrations and to the schooling
and spawning habits of the fish.
A.-CHARACTERISTICS.

1. Are the mackerel now caught larger or smaller than those of five,
ten, or fifteen years ago ?
2. Is there any difference in the size of the mackerel caught at different seasons or on different ground!:'? Were the first fish the largest Y
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3. Has the use of the pur::;e-seine ill the past, ill your opiuion, hau auy
influence on the size or fatness of mackerel caught off the New England
coast!
B.-MIGR.A.1.'IONS AND MOVEMENTS.

4. At what date and in what locality did you first see mackerel in
the spring of 1887 f Was this earlier or later than usual~
5. At what date and in what locality did you catch the first mackerel~
6. At what date and in what locality (approximately: were the first
mackerel taken by the Southern fleet~
7. At what date did the mackerel disappear in the fall~ Was this
earlier or later than usual Y
8. At what date and where did you last see mackerel during the season f
9. When the mackerel appeared in the spring, did they come (or show
up) in a single large school or in many smaller ones Y ·w ere the schools
first seen the largest~
10. By what route did they come in to the coast, and what direction
did they take subsequently!
11. When going northward in spring what was their greatest and
average daily speed, and in what kind of weather did they travel fastest t
12. During their northern migrations in the spring of 1887, at what
date and at what distance from the shore did the main body of mackerel pass the principal headlands, as follows: Cape Hatteras, Cape
Henry, Cape May, Sandy Hook, Montauk, Nantucket, Cape Sable, Cape
Canso, Uape Breton, and Cape North, Cape Breton Y
13. What were the favorite localities of the mackerel off the New England coast and in the Gulf of Saint Lawrence this season 1
14. How far from the shore have they been seen!
15. How close to the shore and in how shallow water Y
16. What percentage of the mackerel caught with purse-seines on the
coa::;t of the United States between the 1st of June and the close of the
seusou were taken within 3 miles of land, and what percentage of the
mackerel caught by Canadian vessels and boats fisi1ing with purseseines in the Gulf of Saint Lawrence were caught within 3 miles of land¥
17. Are the movemen~s of the fish affected by the presence of other
fish preying on them!
.18. Are the movements of the fish affected by the temperature, winds,
or currents, or by the operations of fishermen using purse-seines ~
19. How far south h3ve you known our common mackerel to occur!
C.-ABUNDANCE, ETC.

20. Have mackerel increased or decreaseJ in abundance since 1886 t
21. Does their capture with purse-seines affect their abundance~
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22. Has the weather of any given summer any influence on the abundance or movements of the fish in the following year Y
23. Have the weather and winds from March to June any influence
on the movements of the fish and their abundance in the Gulf of Maine
(Cape Cod to Nova Scotia) during the summer months Y
24. When, where, and in what depth of water do mackerel spawn Y
25. .A.re they as readily caught by hook and line or with purse-seines
during the spawning season as at other times t
WASHINGTON, D. C., March 18, 1887.

l~:i.-BEPORT

OF SDA.D DISTRIBUTION POB 1SS6.

By MARSHALL McDONALD.

The work of shad propagation and the production of the young for
was conducted on the Potomac River at Fort Washington
and Central Stations, on the Susquehanna at Battery Station and by
the steamer Lookout, and on the Delaware River by the steamer Fish
Hawk. Shad for distribution were contributed as follows:
di~tribution

Battery Station, Susquehanna River ..••••..••••..•••..••••....••....••. 43,776,000
Central Station, Potomac River ...•••....•...••••..••••...••...••.....•. 28,151,000
Steamer Fish Hawk, Delaware River ..•••.•••••..•••••.••...•.••.....••. ~1, 018,000
SteamerLookout.......................................................
310,000 _
Total.. • . .. - .• -.. - - . -. . . . . . . . • • . . . . . . . . . . • • . . . • . • . . • • • . • . . • • • . . . 93, 255, 000

The aggregate number of fry actually planted was 92,679,000. In this
distribution liberal plants of shad fry have been made in the Potomac, the
Susquehanna, the Delaware, and other tributaries of Chesapeake and
Delaware Bays. The following is a summary by river basins of shad
distribqted during the season of 1886 :
Received
from
station.

Actually
planted.

Tributaries of Narragansett Bay .....•••.•••.••...••....•.•....... 2, 534,000
Tributaries of Long Island Sound ..•..••......••..•.........•.•...
832,000
Hudson River . . • . ...... . .......•..•.••.•.•••••......•............
2, 312,000
Delaware River ....... .. . . .....••••••••••••••...•..••........••.•. 21,618,000
Tributaries of Chesapeake Bay . • • . . . . . • . . • . . . . • . . . . . ......•...... 52,923,000
Tributaries of Albemarle Souncl...... . . . . . . . . . . . . . . . . . . . . . . . . ... .
1, 990,000
Streams draining into tho Atlantic south of Albemarle Sound ..... . 4, 288,000
Mississippi River and minor tributaries of the Gulf of Mexico .... . 4, 758,000
Colorado River, Gulf of California ...... . ......................... . 1, 000,000
Columbia River basin ..•..••.......... . .••...•................. • ... 1, 000,000

2, 534,000
749,000
2, 312,000
21,618,000
52,835,000
1, 990,000
4, 183,000
4, 758,000
850,000
850,000

Total. ••.••.••...•...•......•...•......• --.. . . . . . • . . . . . . . . . . . . 93, 255, 000

92, 679, 000

River basin.

Lost in
transit.

83,000
88,000
105,000
150,000
150,000
576, 000

The localities at which the plants were made, the streams in which
they were made, and the number of fish included in each deposit are
given in the following table:

Record of distribution of shad from Central Station, Washington, D. C., and from Battery Station, Hatwe d6 Grace, Md., season of 1886.

.,:::...

CENTRAL STATIOY.

00

t.,:)

b:j

Date.

Stream stocked.

Tributary of-

Place of deposit.

Fish
shipped.

1886.

Apr. 24
25
27
28
28
29
30

Yay

1
1
l

2
2
2

3
3
3
3
3
4

5
5
7
7
8
9
10
10
11
12
13
14

PotomacRiver .................. Chesapeake Bay ............... . Little Falls, Md ......................................... .
...... do . .............................. do ............................... do .................................................. .
Rivanna River .................. James River ... . ............... Charlottesville, Va ...................................... .
Rappahannock River ..•......... Chesapeake Bay .•........•..... RappabannockStation, Va ............................... .
Rapi<!an River. . .. .. . .. . . . .. . • • . Rappahannock River....... . .. . Rapidan Station, Va ..................................... .
Occoquan River ................ Potomac River ................. Woodbridge t:itation, Va ................................. .
Rappahannoc~ River. . . . . . .. • .. Chesap~ake Bay.......... . • . • . . Near Fredericksb~rgh, Va ............................... .
Mattapony Rtver ......•.•• . .••. York Rtver ....•...••...•..••.• . Near MJ.lfordStatwn, Va.
North Anna River ......... . .... Pamunkey River ....••...•..••. C. & O.Junction, Va _.. ................................. .
Fork of Shenandoah River...... Potomac River . . . . . . . • • • . . • . . . . Near Waynesborough, Va ..•.••..•..••.••••••.

if¥.€~i;ii~~~~~~ :~~:: ~ ~: :t~~}:~~~~; ~ ~~~: :~::: ~: ~::::: EkW.!.¥I#~:; ~~:::: ::~: ::::::::::::::::::::::::::

Monocacy River ................ Potomac River ................ .
Patuxent River .....•........•. Chesapeake Bay ................
Shenandoah River ..........•... PotomaoRiver .•...•..••.•......
Rapiuan River .................. Rappahannock River ...........
James River .. . ..........••..••. Chesapeake Bay ...••...•...•...
Occoqoon River ................ PotomacRiver ..................
Chickahominy River ........... James River . .................. .
Pamunkey River . .............. York River .....................
Mattapony River ..................... do . . . . . . .. .. • .. . .. . . .. .. .. .
Dan RiYer . ... . -................ Roanoke River................
Chickahominy River . .. .. .. . . .. James River ....................
Colorado River of the West .... Gulf of California ..............
Cheat River .................... Monongahela River ............
Chattahoochee River .......... . Appalachicola River ...........
Stony Creek .................... Nottoway River ................
Meherrin River . ............... Chowan RiYer ..................
. . ... . do ............................... do........................

Near Frederick Junction, Md ............................ .
Laurel,Md _. ............... ... : ..... .
Waynesborough, Va ............•.....
Rapidan, Va ............. . ......................... . ..... .
One mile abo>e Bosher's Dam, Va ...................... .
Bristoe, Va . .............................. ..
Hunslett Station, Va ... . ............. ..
Near White House Station, Va
Near Milford, Va .... . . . ..... ..
Two miles from Danville, Va ..
Fives miles from Ashland, Va .... . ......... ..
The Needles, Colo .......... . ... . ... .. .......... . ........ .
Three miles from Rowleshiugh, W.Va .. ................ .
West Point, Ga . .... ... ...................... . .......... .
N ear Stony Creek Station, Va . ......... ..
Nea r Belfield, Va .............. .
1! miles above Belfield, Va . ............... .

}~ .F~l;n(~~i~e·~ c~~~k:::::::: :::::. ::::: :~~ : : ::::::::::::::::::::::: -~~~~l~I~~~~-r:e_t:~~i-1~~·- ~: ~ . ·-· .. .
1
~g ~~~:~l~~~ ~ ~~;~ :::::::::::::::: &~~a;!~~f~!~.::::: :::::::::::: ~~f1~S~~'n~a6~~k.·v~ :::~~- · ::::::::::::::::::::::~ :::::.
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Monongahela River ............. Ohio River ..................... Two miles from Fairmont, W.Va ....................... ..

g!, '\VllliJCteek
Ho_u~~~o~i-~ :Ri~~i-:
:::::::::::: ~: ·i"~~gdr~ia~~-s~~~<i::::::: :::::::1~i~:i~~i::~~~~!·.~~::: :~: :::: ~===~=: :::::::::::::::: ~ :.~
. ................... PotomacR1ver ................. Cumuciland,Md . ... ..
~-

~~ ~~~~~a:R?!~~~~:·.:::::: ·::::::::·. ::E!lfc~as:~~~-~i.".~~: :::::::::: ~~f(~~~~r~~~\~~~-b~ ::::::::::: :·--.... -··· .............. .

918,000
364,000
534,000
340,000
341, 000
579,000
730,000
391, 000
391,000
557,000
389, 0(10
290,000
700,000
379,000
603,000
609, 000
200, 000
629,000
380,000
531,000
3l0, 000
3R5, O'·O
367, 000
32(), 000
316, 000
1, 000, 000
3;itl, 000
370, 000
364,000
415,000
314, 000
3CO, 000
40, 000
301,000
22ll, 000
281,000
210,000
832, 000
532,000
259,000
200, 000

Died in
transit.

............
............
•••••••••••a

.............
....................
................
.................

..................
.................
...................
.....................
..................
...... ..........
................
.....................
....................
......................
....................
....................

. ..... . ........... .

....................
................

. ...................
-- -- ...........
150, 000
, .•••••. - ••..
............
...... .. ...

......... . . .....
.................

--··-·· -- --30,000
....... .. ............

~--····
•••••·
..........
·.
83, 000
............
..........
.
20, 000

Planud.

~

1-3

918,000
364,000
534,000
340,000
341,000
_579, 000
730,000
391,000
H91, 000
557,000
389,000
290,000
700,000
379,000
603,000
609,000
200,000
629,000
380,000
531,000
310,000
385,000
367,000
329,000
316,000
850,000
356,000
370,000
364,000
415, 000
314, 000
300, (00
40,000
271,000
228,000
281,000
210, ooo
749, coo

532, OOl!

259,01'0
180,000

1--4

z
0

l'%j

8

I:I1
t;rj

zc:l

1--4

8

t;rj

tj
00

8

>
8
t;rj

00
~

1--4

00

~

c
0
Is:
~

1--4

00
00

1--4

~

24 Tar River •...................... Pamlico Sound ..•.....•.•.......
25 Youghiog.heny: River • . . . . . . . . . . Monongahela River ............ .
26 JHattawomanCreek ............ Potomac River ................ .
26 Quantico Creek ........••..•......... do .............•.....•.....
27 Patuxent River .......•••...... . Chesapeake Bay .......••••.....
28 Hudson Rh·er .................. AtlanticO..:ean ..........••......
31 ...... do ..........•.......••......... . do ............•..........
31 TauntonRiver . ......•...••..... Narragansett Bay ............. .
June 3 Catawba River . . . . . . • • . . . . . • . . . Santee River ....... .
4 Crab-Tree Creek .........••.•... Neuse River ....•..•.•..•.......
5 A cquia Creek................... Potomac lUver •.•...•••........
8 Hudson River . . . . . • . . . . • . • • • • . . Atlantic Ocean ..•••••.•.••.....

. -....... .. . . . ..................... .... - .......... -. -- .... -........ .

(*)
(*)

~

Chesapeake Bay

Two miles above Rocky Mount Station, N. C .
Connellsville, Pa ................•..........•..
Mattawoman Station, Md ........................ .
1~ miles from Quantico, Va ...............•......•••......
2~ miles from Marlborough, Md .............•............
Catskill, N.Y .................. .
Albany,N.Y ... . ..... . .. .
Dighton, lliass ..................••.•......................

~~:~ ~al.~lf;b~w.·r~ ~ ~ ~ ·::::: ::: :~:::::~ ::~:::::::::: ::::

2! miles from Quantico, Va
Catskill,N. Y ......•............
Cold Spring Harbor, N.Y. t ...
Fort Washington, Md ........••••......

Total

448,000
9!ll, 000
463,000
548,000
52~. 000
921,000
1, 036,000
1, 034,000
365,000
374-, 000
370,000
355,000
J, 586,000
3,154, 000

. •• . . . . .. •• I

---29,737,000

283,

ooo

1

448,000
991,000
463, coo .
548,000
5:28, oco
921,000
1, 036,000
1, 034-,000
365,000
374,000
370,000
355,000
1, 586,000
3, 154, ooo
29, 454,

ooo

llay

1

1

1
1
3
3

5
6
6
8
9
9
9

11
11
11

t""
t""
t;lj
~

z"'"'"
0

~
~

I:Il

BATTERY STATION.
1886.
Apr. 25
26
27
27
28
28
29
29
29
30
30
30

l:d

q

~

25,000

1, 421, 000
2,431, 000
325,000
860,000
500,000
1, 055,000
500,000
500,000
50,000
500,000
500,000
500,000
500,000
600,000
600, ooo
1, 621,000
1,952, 000
804,000
1, 500,000
1, 24-5,000
500,000
ti, 000,000
650,000
500,000
600,000
300,000

......................
------------1
.................

....................
.......................
.....................
....................
................

......................

.................

.....................
....................
....................
....................

................
,

..................
48,000

................

...............

................
....................

....................

................
150,000

....................

..................

...................
................

*At sundry dates.
tSent to Fred Mather to hatch and deposit.
tIn addition to the fish, 585,000 eggs were shipped, hatched in transit, and are included in the 850,000 planted in Columbitt and Willamette Rivers.

25,000
1,421, 000
2, 431,000
325,000
860,000
500,000
1, 055,000
500,000
500,000
50,000
500,000
500,000
500,000
500,000
600,000
600,000
1, 573,000
1, 952,000
804,000
1, 500,000
1, 245,000
500,000
300,000
550,000
650,000
500,000
600,000
300,000

c::

z

"'~
"'"

t;lj

t;

a:<
~

I>

~

t;lj

a:<
~

a:<
"'"'"

I:Il

a

c

~
~
"'"'"
a:<
a:<

0
"'"'"

~

~

~
~

Record of distribution of shad from Centml Station, Washington, D. G., and from Battery Station, Havre de Grace, Md., 9'c.-Continued.

~
~

0

Dato.l
May

11
12
12
12
12
12
l3
13
[5
:15
15
1.6
16
16
17
18
19
19
20
~2

24
~5

:26
26
27
28
31
31

.June

1
1
2

5
7

9
10

:: 1::::

Stream stocked.

Tributary of-

Fish

Place of deposit.

shipped.

Died in
transit.

Planted.

~

~

Bull's Mount, Md ........................................ .

~~~{V~~~ii:ii.:':M<i:::::::::::::::::::::::::::::::::::::

Near Station, Md ........................................ .
Columbia, S.C ........................................... .
...... do ...... ..

1, 500, 000 • .. .. .. .. • ..

1, 500, 000

300, 000
300, 000
1, 500, 000
750,000
750, 000
250, 000
1, 000, 000
600, 000
250, 000
370, 000
750, 000
750, 000
450, 000
300, 000
450, 000
450, 000
600, 000
540, 000
300, 000
900, 000
750,000
836, 000
1, 500, 000
977, 000
500, 000
1, 100, 000
200, 000
[50, 000
500, 000
100,000
228, ooo
429, ouo
472, 000
298, 000
481,000

300, 000
300, 000
1, 500, 000
750,000
750, 000
250, 000
1, 000, 000
560, 000
250, 000
370, 000
750,
750, 000
450, 000
300, 000
450, 000
450, 000
600, 000
540, 000
300, coo
900, 00 I
750, 000
836, 000
1, 500, 000
977, 000
500, 000
1, 045, 000
200, 000
550,000
500, 000
100,000
228, co~
4'29, (:0!)
472, Ol 0
2!18, 000
481,000

.. .. .. .. .. ..
• .. .. .... • ..
. ••. . •••. ••.
.... .. ......
............

.. • • • .. • • .. •
. • .. .. • .. ..
40, 000
1.. .. .. .. .. ..
. • .. • .. • .. • •
. • . .. .. .. • ..
.. .. .. .. • .. •
. .. . • .. .. .. •
. • • .. • .. .. • .
.. • . .. .. .. ..
.. • .. .. .. .. .
. .. . .. • . . • • .
.. • .. • .. .. ..
. .. .. • .. .. ..
.. .. .. .. • • ..
.............
.. .. .. .. .. ..
• . . . . • .. .. •
. • .. .. . .. • .. 1
.. .. . .. .. • ..
55, 000
.. .. • .. . .. .
.. . .. • ......
. .. .. .. .. .. •
. .. . .. .... ..

. .. . . . .. • .. •
.. .. . .. . ..

.. .. .. .. ..
.. • .. .. .. .. .
.... .. . . . . .

coo

··~~ =ii.~l43i: ::~

t'"
t'"
t:z:l

z~
0

~

~

~

t:z:l

z~
~

~

t:z:l

t::1

00
~

>~

~

(J2

~
.....

00

~

0
0
~

-~

00
00

0
~
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EGGS FOR EURC1PE.-In addition to the distribution covered by this
table, 50,000 shad eggs were sent from Battery Station to Mr. H. C.
1\fercer, of Doylestown, Bucks County, Pennsylvania. Mr. Mercer had
arranged to sail for Europe on the North German Lloyd steamer Eider
April 28, and expected to reach Hiiningen, Alsace~ in ten days·. He
wished to take some shad eggs with him, and try to reach the Danube
before they perished. He proposed to keep down the temperature of
the eggs as much as possible while on board the steamer, by the use of
ice. On April27, 1886, Mr. Grabill forwarded the eggs to him. When
he reached Southampton he found ma~ty of them dead, and the remainder died before he reached Bremen, to his great disappointment.
STOCKING THE COLOR.A.DO.-An attempt to acclimate shad in the
Colorado River of the West, and to establish fisheries on the Colorado,
Gila, and other tributaries of the Gulf of California, was commenced
by the deposit of 983,000 fish in 1884 and 998,000 eggs in 1885, and
was continued the present season by a deposit of 850,000 eggs, thus
making a total of 2,831,000, all of which were deposited at The Needles.
These plants are considered sufficient to determine wllether the waters
present such conditions as will assure the establishment of a run of
shad in the streams tributary to this gtllf. The evidence of success
will be looked for in the capture of mature shad in the seaRou of 1888,
or possibly of male or buck shad in 1887. It is not proposed to prosecute this experiment further.
STOCKING THE CoLUMBIA RIVER.-An unsuccessful attempt was
made in 1836 to transfer shad from the Atlantic to the Pacific coast.
Detentions on the way consumed so much time that the fry were all lost.
In order to ·g uard against loss occasioned by delay en route, the present
year arrangements were made to send eggs as well as fry. Car No. 3,
with J. F. Ellis in charge, was detailed for the purpose. The car was
equipped with tanks for storing and a steam-pump for circulating the
water. Two stands of McDonald jars, with specially designed ghtss
aquaria for collecting and holding the fry, completed the equipment of
the car as a moving hatchery. The car left Havre de Grace l\fay U
with 1,000,000 young shad, 200,000 eggs on tra.vs, and 385,000 eggs in
the McDonald hatching-jars. Mr. E.l\I. Bobinson went on board to take
charge of the hatching. The fry were transported with a loss of 50 per
cent, while the eggs on trays were all lost. The 385,000 eggs in jars
hatched and were planted in the Willamette River, with a loss of less
than 10 per cent. The success of this experiment has so important a
bearing upon the methods of our work, and points out such possibilities,
that Mr. Ellis's report relative to the incubation and hatching of the
~gg-s on the way is given.*
W .A.SHINGTON, D, C., March 1, 1887.
"l'tfay 9,

~~6.

3JN~

The 585,000 eggs arrived at the car at 2.20 p.m., 200,000 of which were

t.:n an ice-Lox. The other 385,000 came to the car in two Wroten buckets,
~~!t' p.rt~ Jp four Mc:Oon~lq j~r~ flt 3,30 p. Ill· Tbe pump wa& tben stafted 3nCl a

pu~ .on tray~
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slow motion given to the eggs. At8.25 p.m. on May 6th 210,000oftheseeggshad been
taken, and 175,000 at 9.30 p. m. on May 7. The temperature of water at Battery Station when the eggs were taken was 56 degrees; the temperature of water in car was
60 degrees. Took on fresh water at York, Pa., at 10 o'clock p.m., from engine-tank,
usinJ our suction-hose aud pumping about 30 minutes. Pumped the water through
the ice-coil during the night, so the temperature was brought down to 58 degrees.
Took on fresh water at Altoona, Pa., and after that pumped water from ~ngine-tank
three times each day.
May 10. The temperature was from 58 degrees to 60 degrees. The eggs worked
nicely, with only a small loss. About a dozen or so of those taken on the 6th instant
hatched this afternoon. The eggs look rather light in color, and the fish can be seen
moving lively in the eggs. One jar of eggs went over in the aquaria last night; replaced them in jar at 6 o'clock a. m.
May 11. The temperature was from 56 degrees to 58 degrees. OnJy a few more
fish hatched out, as the fall in the temperature of the water seemed to reta> ,l them.
They all look well, and are developing slowly.
May 12. Got on a little alkali to-day; this did not seem to have any effect on
the eggs. Those taken on the 6th instant are hatching to-day. Temperature of
water 58 degrees. The fish look well, and have a large sac. Those taken on the 7th
instant are almost ready to come out, and a few hatched before night. Worked all
the dead eggs off and measured those left in jars; found the loss on the 210,000 eggs
taken May 6 to be 10 per cent, and the loss on the 175,000 eggs taken May 7 to be
8 per cent. This would make ·a n average loss of 9 per cent. We lost very few, ir
any, after this. The eggs were hatching slowly this evening. The water in tanks
got & little low, so the pump was used to get some air into the water. The air-bubbles attached themselves to the young fish and turned them head down; also collected around the jars and aquaria. This caused some trouble, which was overcome ·
a little by keeping the lower tanks as full of water as possible.
May 13. The eggs of the 6th instant are hatching rapidly; temperature of water
58 degrees. The fish look healthy and strong, with large sacs. Those of the 7th are
hatehing slowly. Put up at 11 a.m. 25,000 fish in five cans, and 25,000 more at 5.30
p. m. The air-bubbles were still troubling the young fish a little, so took them from
aquaria as fast as hatched.
May 14. Almost all the eggs of the 6th instant hatched to-day. The temperature of
water went down to 56 degrees this morning. This retards the eggs of the 7th
a little. The air-bubbles in the water seem to collect on some of the eggs, making
them come to top of jar; so can give them but very little motion or they.will go over
in the aquaria. This air-bubble has been the only difficulty we have had to contend
with, which seems strange, as the air-pump has not been in use on the trip. The air
also collects on the shells and causes them to come to the top, when they can be easily
skimmed off. Removed the young fry from the collecting aquaria to transportation
cans as fast as they were hatched. Planted 25,000 of these fish in the Columbia River,
at Wallula Junction, at 11.30 to-night. They were in tine condition.
May 15. The car arrived at Portland at 10.30 this morning. All the eggs of the
6th were hatched, and those of the 7th hatched rapidly all day, the temperature of
water gradually going up to 62 degrees. The air-bubbles entirely disappeared this
morning. The car was taken to the Willamette, at Albany, at 9.30 p. m., and the
young fry planted at 11.30 p. m. The eggs did not quite all hatch to-day, so ran the
pump up to 10 o'clock May 16, at which time all the eggs had hatched, with a total
loss of9 per cent. The experience of this trip makes it safe to recommend the shipping of eggs instead of the young fry on all long trips, as this is perhaps the most
difficult trip in the country. The water is very cold, going as low as 44 degrees in a
great many places. The alkali, too, is very strong. I think without doubt this car .
can take 2,000,000 eggs to any stream in the United States, and hatch them in as
good condition as they come from the hatcheries, and with as small a loss.
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126.-'.I'HE PEARI, FISIIERJ:ES OF AlJSTRAI,liA.

By Consul G. W. GRIFFIN.

Tile pearl-shell fisheries of Torres Strait belong to the colony of
Queensland, and are situated 1,500 miles from Brisbane and more than
2,000 miles from Sydney. Torres Strait is about 80 miles in width,
and separates Queensland from the island of New Guinea. The navigation of the strait, although said to be safe and practicable, is in fact
very difficult, on account of the innumerable islands, reefs, and shoals
scattered about. The chief places at which the fisheries are conducted
are \Vai Weer, Alhany Island, Jervis Island, Endeavor Strait, Friday
Island, Prince of Wales Islands, and Possession Island.
Wages of the men.-A good diver can earn from $60 to $150 per
month. He usually signs shipping articles for a period not exceeding
three years, at a fixed sum per month and an interest in the catch or
lay. Mr. Bayne, of Sydney, the owner of an important station at
Priucc of Wales Islands, who for many years has been engaged in
pearl-shell fishing-, states that several divers in his employ have earned
as much as $300 per montll. The divers and crews are composed of
South Sea Islanders, 1\-Ialays, and a few Chinese and Lascars.
The di\-cr' is the captain of the boat, and the other men obey his
orders. The duties of the tender consist in waiting on the diver, helping him to llress, aud looking after him while in the water. 'fhe pay
of the tender i8 from $10 to $12 per month, with a small interest in the
catclJ, generally from one-sixtieth to one-eightieth part of the value of
the shells. Each of the vessels generally has one diver and four tenders, who compose the crew. The tenders are engaged on regular shipping articles, and are paid off like any other merchant seamen.
Mr. Henry M. Chester, the resident magistrate at Thursday Island,
says, in a recent report; on the fisheries 1 that the natives are never overworked, and that they arc always well fed and kindly treated. He
further says that payment is usually made them in blankets, clothing,
knives, llatchets, and beads, and that whenever they are dissatisfied
with what they rBceivc they seek other employment. Mr. Chester is
of opinion that the competition for their services is of such a character
as to secure for them fair treatment. All the available adult population of the island are employed as swimming divers, under "the masters and 8ervants' act," and while their pay is small, it is made in the
presence of the local authorities, and all the old men, women, and
children receive food in seasons of scarcity. J\fr. Chester admits, however, that the occupation of a diver is dangerous and not at all conducive to longevity, but adds that the loss of life among the natives from
Bull. F. C. 86--28
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such causes is more than counterhalanced by the abundant supply of
wlwlesome food given them, and by the decrease in infanticide and
other sayage practices to which they wero formerly addicted.
Methods of jlshing.-Tb.e method pursued in pearl fishing is for a number of Ycsscls to start out together and fish on the same ground. Each
Yesscl carries supplies to last a fortnight. When in about 8 fathoms of
water, if the tide is slack, the diver will jump overboard. His boots
arc heavily weighted with lead, so as to hasten his descent. Upon reach- .
ing the bottom he walks leisurely along until ho comes to a patch of
shells; then he signals to the boat to cast anchor. He carries with him
a sack or bag to hold the shells, and as soon as it is filled it is lifted
l]p, emptied out, and sent down to hiin again, he being able to remain
unuer water se-veral hours at n. time. Some divers remain down from
!) o'clock in the morning until 5 o'clock in the afternoon.
The pearl-oysters lie on the ground, with the shells partly open, and
great care is required in handling them, for if touched in the wrong
way they will close upon the hand like a vise. Accidents of this kind
not infrequently happen to inexperienced divers, who are obliged to
signal those above to lift them up and remove the pearl-oyster from
thefr hands.
The monsoons which blow in the strait from May until the end Of
September are often so severe that boats have to lay up for as much
as ten days at a time. The average catch for each boat is from 1 to l,Z
tons of shells per month. Unlike the fisheries in Ceylon and the Persian
Gulf, there is little or no difficulty in collecting the shells, for they either
lie loose on the ground or are only partially buried in the mud or saud.
The fisheries off the coast of West Australia, and especially at Shark
Bay, produce the trne pearl-oyster (Avicula nw,rgaritifera). For a long
time this shell was supposed to be valueless on account of its thin and
fragile structure, but now there is a great demand for it both in America
and in Europe. It is especially prized by the French and German
artists for fine inlaid cabinet work.
The young or.chicken shell is the best, and commands the highest
price. When the pearl-oyster is five or six years old the shells become
blistered and wormy, and it is said that the oyster dies about the age
of seven years. The divers in fishing make no effort to select any par·
ticular shell, but take e-very one that they can get, even the dead shells
which ha-ve the least value of any, on account of various blemishes, rot:
tenness, lack of luster, &c. Pure-white silver-edged shells are the best.
The oysters in the West Australia fisheries are generally obtained by
passing· an iron dredge over the banks, 'but divers are also employed,
Pearl-oysters are gregarious in their habj_ts, and whenever one is met
with it is almost certain that numbers of others will be found in the im.
mediate neighborhood.
Divers are expert swimmers, and they go down to a depth of 4 or
5 fathoms, where it i~ said some of them can remain two minutes. The
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occupation is an unwholesome one, and soon produces deafness and diseases of the chest and lungs. Blood not infrequently :flows from the
mouth, ears, and nostrils after the usual dip of forty or fifty seconds,
which is repeated fifty or sixty timt>s a day. The men also run the risk
of being eaten by sharks, although death from this cause is not apt to
occur except in untried fishing-grounds, as the noise of the divers is
almost certain to drive the sharks away.
The pearl stations.-All the pearl-fishing stations in Torres Strait
uear a very close resemblance to one another, and consist of a small
but nice-looking residence for the mana,g er and one of less pretension
for the men, a warehouse for storing provisions, &c., and several sheds
for drying the shells. Before the shells are brought to the station the
boats usually run into land, and the men open the oysters, take out
the pearls, if any, and throw the soft parts overboard. The shells are
then roughly cleaned and stowed under the hatches. At the end of
the voyage they are taken to the station, where they are counted and
thoroughly cleaned. The shells are then assorted and dried, and after
the outer edges are chipped off they are packed in cases, each case
weighing from 270 to 300 pounds, and are ready for shipment.
No systematic effort has yet been made to collect pearls at Torres
Strait, and ~::mch as are found become the property of the men, who secrete them in various ways, often by swallowing them. Some very fine
specimens of pearls about the size of a hazel-nut, and of remarkable
beauty and clearness, have recently found their way to the market from
Torres Strait. Other specimens of a much larger size have been found
there, but they were imperfect in shape and color.
Format-ion of pem·ls.-ln oysters aged four years-which are judged
by the shells, weight, and appearance-the best pearls are found. The
shell, like the pearl, is formed by the secretion of the animal, and is
composed of animal matter and lime. The iridescent hues on the inside of the shell arc occasioned by the edges of the thin, wavy, concentric layers overlapping one another and reflecting the light. The
minute furrows, containing translucent carbonate of lime, produce a
series of more or less brilliant colors, according to the angle at which
the light falls upon them. Occasionally some of the finest pearls are
found loose in the shell. As many as one hundred pearls have been
found in one oyster, but of little or no value. The pearls of the young
oyster are yellow, and in the older oyster are of a pinkish hue.
The ~tsc of pcarl-shells.-The pearl-sllells shipped from Australia to
the United Sta~es and Europe are used principally for the manufacture
of knife-handles, shirt-buttons, &c, Considerable quantities arc als0
used. for papier-mache and other ornamental work. The pearl buttons,
shirt-studs, &c., now made in the United States are said to be the best
and cheapest in the world, a fact due in great measure to the care m;ed
in selecting the material and to the improved methods of cutting.
U. S. CoNSULATE, Sydney, New South Wales, April, 1885.
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1~1'.-UEPOitT

OF SHAD I~ROPAGA'I':JON ON '.I'DE
DURING 'I'IIE SEASON OF l.SS6.

I~O'..I'OlUAU

By MARSHALL lllcDONALD.

The orgauil;::ttion and conduct of the work was the same, in general,
as during the season of 1885. The facilities for collecting eggs were
greatly improved by substituting for the lannclll10retofore employed in
the collcetion serdce tlle small steamer Lilla, cllartereu for the seasoll,
but at the close of the season purchased by the U.S. Fish Commission.
The eggs collected from the fishing-shores and gillers were transferred
to the field station at Fort Washington, where they were kept and developed nntil hardened, so as to permit safe transportation to Central
Station, Washington. Here the hatching was completed, and the distribution of the fry conveniently made by car and messenger service.
Several million eggs were retainell and hatched at Fort Washington
for stocking waters in the immediate vicinity of the station.
COS'r AND RESULTS OF 'I'HE WORIL

For tho conuuct of tho work, in accoruanco with the program submitted and approved, the Commissioner authorized an expenditure not
to exceed $5,000. .At Fort Washington Station the actual cost of collecting, developing, and transporting the eggs was $2,87!J.00; at Central Station, for batching and distribution, $!)16.55; total, $.3,7!)6.45.
The total number of eggs obtained was 36,362,000, and tl10 losses during
incubation were 6,625,000, leaving the aggregate number furnished for
distribution from the Potomac River stations 2!J,737,000. The percentage of loss during incubation was 18 per cent, and sllows marked
improvement over the results of previous seasons. The cost of production was $127.66 per million, or 78 shad for eacll cent of expenditure.
FOR.T WASHINGTON STATION.

On .1\Iarch 26 tbe station was occupied by a small force. The men
were employed in tarring and rigging the seine, cleaning up the shore,
and getting everything in readiness for active work when the run of
shad should begin.
The first haul of the Commission seine was made April12, and tho
11rst ripe fish was taken on the 16th. The run offish steadily increased
from that time to the 22d, as did also the proportion of ripe females.
On the afternoon and night of the 22<1 of .April3,503,000 shad eggs were
taken and impregnatel~. This was the maximum number taken in one
day during the season. The period of maximum production was from
April20 to 27, inclusive; the total production for the period referred to
being 16,017,000, or nearly one-half of the entire number obtained during the season.
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The eggs which were hatched and planted in local waters (3,154,000)
::mel forwarded to Central Station (33,208,000) were clorived as follows:
From tho Fish Commission _seine at Fort Washington ................. .
From Chapman's Point hanling-seino .•.•.....•.•........••.••.•.......
l''rom Ferry Landing hauling-seine ...•......••.•••••.....•...••.....•.
From White House hauling-seine .....••..••••...••.....•.......•.....•
From Stony Point hauling-seine .......•.•...•.•..........••••.........
From the gillers .........•.........••••..••••...•••...................

11,848,000
5,506,000
4,349,000
1,487,000
2,191,000
10,981,000

Total . . . . . . . . . • . . . . . • • • . . . • . . . . . • • • . . . . . • • . . . . . . . . . . . . . . . . . . . . . .

36, 362, 000

Tile records of the Commission seine fished on the Fort Washington
reservation have been earefully kept, anq are here published, so a~ to
preserve important data in a shape accessible to fish-culturists generally. The~e show the fluctuations from season to season, not only in
the aggregate catch of shad on the same shore, but also the variations
in the proportion of males to females, in the time of maximum run, and
in the date at which the proportion of ripe fish reaches its maximum,
an<l the interval during which the largest numbers of eggs are taken.
Record of seine-haul-ing at Fort Washington sho1·e clu1·ing tltc season of 1E8G.
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A comparison of the records of the seine-hauling in 1885 and 1886,
for which seasons only we have reliable records, affords contrasts as
interestiug as they are perplexing. These may be summarized as follows:
·~ ·
~-§

~
-::

Years.

rti

0

~
1885 . . . . . . . . . . . . • . • . . . • • . • • • • .. . . • . . . . . . . .
1886 • • • • .. . . .. . . . . . • • .. . . • . • • • • • . . .. . . • • . .

rn

~

j !

~

~ of eggs for entire
sg ]s
~ §«1
river.
$~ $~§ 1 -- - - , - - ~:g ~~~ Date. Period.
$

Maximumproduction·

- - Pr. ct. Pr. ct. Pr. ct. I Pr. ct. - - 2, 696 45. 7 54. 3
9. 0
17. 0 May 16
7, 419

71. 8

28. 2

5. 3

14. 1

Apr. 22

May 5-11
Apr. 2o-21

A considerable proportion of the excess of males was made up of
small two-year-old ''buck shad," called by the fishermen" skimmers,''
which, being too small to count, are sold by the bunch. The preponderance of these during the season -gives promise of an increased run of
full-sized spawning .fl8fi in 1887.
Transportation of eggs.-The transfer of impregnated eggs from Fort
Washington to Central Station was made by the steamer W. W. Corcoran, plying daily between Washington and 1\ionnt Vernon, the transportation being uniformly made on trays, by the "dry method," inaugurated by me in 1881. The total number of eggs forwarded from Fort
Washington Station was 33,208,000. Of these 4,925,000 died in transit,
CENTRAL STATION.

The total number of eggs received in good condition, the number of
eggs and .fry distributed, and the average percentage of loss in hatching are given in the following summary for the season of 1886 :
Eggs transferred to other stations...... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,586,000
Fish distributed ........................................................ 24,997,000
Eggs lost in hatching, 7 per cent........................................ 1,700,000
Total eggs received alive from Fort Washington ................... 28,283,000

The records of the station contain a history of each lot of eggs received from the Fish Commission seine, giving the temperature of impregnation, the maximum, minimum, and mean of water temperatures
during the period of incubation, and the percentage of loss in hatching, data which it is important to preserve for reference, but which it
is hardly necessary to publish.
Comparison of the catch of 1885 and 1886.-The catch of shad in the
Potomac varies greatly from one season to another. The aggregate
number* taken in 1885 was 157,697; in 1.886 it was 275,422, the increase
of 1886 over the previous season being 117,725.
* See reports of Gwynn Harris; inspector of marine products, in U. S. F. C. Bulle.
tin, Vol. V, p. 192, and Vol. VI, p. 202.
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12S.-UA.TU.II OF SHAD .IN UONNEUTIUUT FOR 1.SS5.

By ROBERT B. CHALKER.

The statistics and other information about the catch of shad in the
State of Connecticut for the year 1885* are as follows:
POUND FISIIERIES.

From the month of tho Connecticut River to Now Haven Harbor:
15 traps in Saybrook . ___ .. __ ...•... _____ . _. __ ... ________ . ____ _ 44,400
22 traps in \Vest brook._. __ .. _____ . _____ .... _.. _. __ .. _______ ... 52,700
12 traps in Clinton . _. _....•...... _.......... _.. ___ .... ___ . ___ . 26,000
13 traps in Madison _.. _...... _.• __ . _... _.. _. _.. _.. ________ . _..
8,400
7 traps in Guilford ...•... __ • _. ___ ... __ . _. ________ ... ___ .. _.. _ 1,500
6,500
7 traps in Branford ........ --·---·-----·· ...••...............
3 traps in East Haven. __ ......•.....•... _............. _..... .
1,800
Total shore fisheries .. _._ .. __ ••.......... __ .. _.... _. _... _. . . . . . . . 141, 300
RIVER FISITERIES.

Thames River, hauling-seines ...• ----·· ....................... ---·
Connecticut River and tributaries:
Hauling-seines ..... _.. __ •. _ ... ___ .•.•.... __ ... __ ... ___ . 25,300
Gill-nets:
15 at Saybrook ...........•.. ---· ..•••. ·-·----· ... . 13,500
18 at Lyme . _.... __ ... _.. _..•.•. _. _ .............. . 14,400
10 at Brockway's Perry ............... _.......... .
7,000
7 u.t Comstock's Ferry ................... __ ... __ ..
6,300
9 at Essex .•..... __ . _.. _... _...... __ . _ ....... _.. .
7,200
Quinepiac River, 6 hauling-seines ........ _...... _... _.... _.. _.- •..
Housatonic River :
16 hauling-seines ...... ___ . _.... _____ ..... _.. ____ .... _ 33, 600
54 gill-nets __ ..... __ • . . . • . ....... _....... _... __ ... __ . . 17, 000

300

73,700
3,500

50,600
Total river fisheries .. __ ...... _... ___ . _......... _..... _.... .. . . . . 128, 100
Total catch of shad in the State ............. ---··--- .... --·· .... 269,400

This year's catch in the Thames is about double that of 1884, and bas
been gradually increasing for nine years, while in the Qninepiac the
catch is only about one-half as great as in 1884. In the Farmington
River, a branch of the Connecticut, there were taken in hauling-seines
3,400 shad, which are included in the report on the Connecticut.
The fishermen on all the rivers of the State report that the pollution
of streams by factories ancl sewerage is yearly destroying great quantities of young fish of all kinds, especially shad. One net owner on the
Housatonic says that he bas seen " a ton of young shad at one time floating down the river." It is the opinion of shore fishermen that the con·
*For catch in 1886 seo Fish Commission Bulletin for 1886, page 297.
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struction of jetties and breakwaters changes the movements of tbe E:bad.
The breakwater at the entrance of New Haven Harbor has so changed
the course of the fresh water from the Quinepiac River that it now
nearly all flows east, along the Branford shore, the result of which is
thought to be a greater catch of shad in that vicinity. For instance,
the first pound eastward caught 3,500 shad the past season, the average
yearly c<:ttch before the building of the breakwater never having exceeded 500. The construction of jetties at the mouth of the Connecticut River causes a distribution of fresh water farther to the westward,
and therefore a marked increase in the catch of shad in Clinton and
J\fadison.
Shad fishing in the Connecticut River commenced about April 20,
somewhat later than usual, and from that time until May 25 was remarkably good and the shad very large. After that date until the close
of the season there was a marked falling oft. It was thought that this
was caused by the unusually small supply of fresh water in the rivers for
that season of the year. The first shad was caught in a gill-net in the
Connecticut River, 4 miles from its moutb, on April18, the temperature
of the water that day being 480 Fahr. The same day two shad were
caught in a pound Gmiles west of the mouth of the river. As is usually
the case, no shad were caught directly at the mouth of the river till six
days later. The heaviest run of the season was on May 11 and 12.
The highest number caught in one pounJ. was 1,500 at one hanJ.
The contract price for the season was 20 cents apiece, delivered at
the shipping points. The following are the daily prices per shad at the
n::outh of the Connecticut River for those not sold by contract:
Date.

Price.

Date.

.A.prillS ......................•............
April19-21. .............................. .
April21 .................................. .
April22 .........•........•.....•.•••...•..

$5 00
1 00

May 2-5 ................................ ..
May 5-12 ................................ .
May 12-18 .....•...••...••••...•..........
May18-20 .•••.•••••••..............•.•••.
May20-26 ............................... .
May 26-.fune 1 .......................... .
June 1-20 ............................... .

so

!April20-May
~~nit~~~~:~ ~ ::~ ~: :~ ~ ~ ~ ~ :~:: :: ~:: ::: ::::
L ............• . ...........•.
May1 .................................... .

70
60
30
25
30

Price.
$0 25
30

20
15
10
15
25

From May 18 to J nne 1 few could be sold on account of the dull
market, and they had to be salted.
There is only one section in the State from which a regular report of
the shad catch has been made during the past six years, and it is within
these limits that the greater proportion of the shad of the State is taken.
The catch for this section is as follows:
__________Y
_ e_a_r·----------l Catch.

I___
· _______Y_ea_r_. _________ Catch.
1

1880 .... ······· ........ . ......... ····· ...
18Sl. . ................ .. . . . . . . . . . . . .. . . . .
1882 . ...... - .... - .............• - ....... - .
1883. : ............•.....••..••.........•.

269,900
351, 670
272, 900
177,308

1884..... . ...................... ..... .. .
1885.... ... . . • . . . . . . . . . . . . . . . . .. . . . . . . .

150,100
HlO, 300

Average . ••..•.•••... .• .....•....

235,363
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The section covered by the above table extends from Deep River,
situated on the Connecticut River, 10 miles from its mouth, to Madison,
18 miles westward on Long Island Sound.
The foilowing table shows the annual number of shad taken during a
period. of thirty years by a single pound-net located about 6 miles west
of the mouth of the Connecticut River, near Westbrook, at a station
called Money Point, the location of the net being the same each year :
_ _ _Y_ea
_r_. _____ Shad.

I___Y_ea_r_._ _ _ _s_h_a_d·_1, I----Y-ea_r_.---~- Shad.
1

1Bi:i6..... .. .... . . ... ...... 3, 643
1857.-- .. --- - ..... - - -. - - - - 5, 183
1858.----- . -- .. - .. - -- .. - .. 6, 111
1859 .......... .. .......... 3,000
1860 .. - .... - .. .. .. .. .. .. . 6, 000
18()1...................... 6,100
1862 ..... -- ......... - .. -.. 6, 853
1863.--- -- .. - .. - - .. - - . - -- . 10, 730
1864 .......... -- ...... --.. 12, 205
1865 .. , ................... 9,410
1806.-.-- .. -- .. - .. . -- .. -. . 10, 504

1867 --.-- .. --..........
] 868 .. - .. -- .... - .. - . .. 1869 -- ...... - .. - ...... 1870 - ..... -............
1871 - . --- -- . - -. - -- .. - - .
1872 -- -- -- - .. - .. - - .. - ..
1873 -------- .... -- .. -..
1874 ....... -- .. --- .. -..
1875 .............. .. ...
18i6 - .. -.--- - ----- . . -- .
1877 ...................

12, 500
13, 000
11, 000
16, 558
13, 508
8, 271
7, 343
9, 200
20,037
11, 041
10,465

1878------ - - - - --- - -- - - - - 4, 550
1879 ........... . . . ....... 19,175
1880.-- ...... . -- .. -- ... . - 13, i:7.}
1881. . --- -- .. -- .. . - .. . . . . ] 0, 500
1882 ........ - .. -.. . .. ....
9, 6:!7
1883 ... -- -- .. .. . ..... - ... ' 6, 200
1884.... .. . .. .. . .. . ..
7, 200
1885........... ..
7,858

Total .... __ __... _.. 291, 297
........ _..
9, 710

.A verag;e

In 1872, 1873, and 1874 fishing was allowed lly law for only tluee llays
a week. In 1878 the nets were much injured by jelly-fish. There was
a good run of shad in that year, but it was impossible to continue poundfishing after May 5. The above table is thought to indicate a fair average of increase in tlw catch of pound-nets since their introduction in
place of hauling-seines, tllough of recent years there has been so mew hat
of a falling off. rrhe first pound-net set for shad in tile town of Westbrook was in 1849.
SAYBROOK, CONN., October 28~ 1885.

129.- REI•OKT ON EXAJUINA'I'.ION OF (Jf,UPEOIDS FROIU CJARP
PONDS.

By TARLET9N 11. BEAN,
Cnrafor, Department of Fishes.

I have to-~lay re-examined the Cltttpeoids which were sent over in
large numbers from the carp ponds in November and December, 1885,
ancl desire to present he}'ewith a brief re12ort upon them.
Most of the fishes received on the 28th of November were glut alewives, Olupea wstival·is. I selected out of the lot 3 specimens, catalogue
No. 37380, and 43 specimens, No. 37381. These examples range from
5 to G inclles iu length. Tllere was one specimen of the branch alewife,
Ol1pect vernalis, 4~ inches long, No. 37379. There were also 8 shad,
Olupea sapiclissima,, varying from 4 toG inches in length, No. 37378.
Only two of these shad were of the shorter lengtll.
vVe did not preserve all of the fishes sent over, but the statement
alrea<ly made will show that the great mass of them were glut alewives
and that the percentage of shad was small.
•
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On the lOth of December, 1885, 1\:fr. Hessel sent over upwards of
7,000 Olupeoids, consisting almost entirely of . shad. In a half-gallon
jar, selected at random from the mass of the fish and preserved in alcohol, I have counted 48 shad, catalogue No. 37 401, ranging in length
from 4 to 5 inches. Thirty-four shad, No. 37403, in another jar, varied
in length from 3~ to 5 inches. Another jar contained 17 shad, No. 37404,
measuring about the same as the preceding. The total number of shad
selected is, therefore, 107. With them were received 13 specimens of
the glut alewife, Olupea mstivalis, Nos. 37 402 and 37405, varying in length
from 5 to 5~ inches.
On the lOth of November, 1885, Mr. Hessel sent over a shad, No.
37368, measuring 4! inches in length. On July 24, 1885, we received
from the carp ponds a shad measuring 2~ inches in length, No. 37 406.
Shad have been obtained in the United States carp ponds before last
year; for example, on November 6, 1880, we received a lot, of which I
preserved 23 individuals, No. 26419, ranging in length from G to G~
inches. There has not, however, been such a multitude of shad in the
carp ponds until last year, as far as our observation goes, and we arc
justified in believing that this mass is the result of an experiment by
Col. M. McDonald, in April, 1885, at which time about 10,000 young
shad were introduced into one of the ponds.
The shad taken in the carp ponds in November of last year represent
about the maximum size of the species at the time of the fall migration,
as will be seen from reference to the specimens mentioned below.
On September 20, 1874, Dr. J.D. Hyer sent to the Museum a shad
taken in the Potomac at Washington, No. 15238, measuring G~ inches
in length. These November shad, taken in the carp ponds and in the
Potomac, correspond in size with individuals sometimes taken in the
river in the spring. On the 26th of April, 1884, the Fish Hawk obtained 2 shad, No. 37030, at York Spit, measuring 5~ and 6~ inches in
length.
Shad of smaller si~e are also found in the Potomac late in the fall.
On the 26th of October, 1831, Col. M. McDonald obtained some specimens, No. 29092, of which 12 are preserved, the smallest measuring 3
inches and the largest 4 in~hes in length. These in all probability represent a late spawning of the species, and the larger example.s previously referred to an earlier one.
.
In connection with this examination of the shad from the carp-ponds
I have again studied a bottle of "whitebait" received from New York
Bay in May, 1878, and find that 8 of the fish, No. 21258, are Olupea
mstivalis, ranging in length from 3i to 4f inches, and 2 arc shad, Olupea
sapidissima, No. 37400, measuring 4 inches and 4ji inches, respectively.
I mention this here in order to bring out the fact that the time at which
shad may be found in salt water is subject to great variation.
U.S. NATIONAL MUSEUM, .
· Washington, D. 0., January 4, 1886.
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l30.-0N TilE ARTIFICIAL PROP1l.GA'l'ION AND CULTIVATION OF
OYSTERS IN FLOATS.

By P.u·of'. W. Ii.. BROOKS.
[From Johns Hopkins University Circular, Vol. V, No. 43.]

Witlwut expressing any opinion as to the value of the process of
"fattening" oysters by placing them for a few days in cars floating in
fresh water, I wish to point out that there is no similarity between this
process and the process of propagation which is here described.
1\iy attention was :first called to the value of floating cars in oyster
culture by M:r. \Villiam Armstrong, of Hampton, Va., who informed
me, in 18S4, that'' seed" oysters which he had. placed in floating cars
in the month of llampton Creek grew more rapidly, and were of a better shape and more marketable, than those which grew from seed planted
on the bottom in the usual way.
One of the results of my study, in 187D, of the development of the
oyster was the discovery that there is a period of several hours, imme·
(liately after the embryo acquires its locomotor cilia, when it swims at
the surface, and this is the period when it is swept into contact with
collectors. As soon as the shell appears the larva is dragged down by
its weight, and either settles to the bottom and dies or swims for a time
near the bottom. The tendency to swim at the surface is an adaptation
for securing wide distribution by means of the winds and currents,
which sweep tho young oysters against solid bodies which may serve
fOr attachment; and the greatest danger to which the oyster is exposed,
at any part of its life, is that it may not, at the swimming stage, :find a
clean, bard surface for attachment.
As it is microscopic and only about half as thick as a sheet of thin
paper, it may be smothered by a deposit of sediment or mud so light as
to be invisible, and most of the failures to get a good "set of spat" are
due to the formation of a coat of sediment upon the collectors before
the young oysters come into contact with them.
It occurred to me this summer that this danger ·could be entirely
avoided by the use of floating collectors, for little sediment can fall on
a body which is close to the surface of the water~ and most of this will
be swept away by currents, which will, at the same time, sweep the
swimming embryos down into the collector, and thus insul'e an early,
abundant, and successful "set."
I accordingly constructed a floating car, made so as to permit the free
circulation of the water. This was tilled with clean oyster-shells and
moored in the channel in front of the laboratory at Beaufort, N. C., on
July 4. As all the oysters in the vicinity were in very shallow water,
they were nearly through spawning, and the conditions were therefore
very unfavorable; but? notwithstanding this, I immediately secured a
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good "set," and the young oysters grew with remarkable rapidity, on
aooount of the abundant supply of food and fresh water which gained
ready access to all of them, and the uniform temperature which was
secured by the constant change of water.
This methotl of oyster culture may be applied in many ways, of which
the most obvious is the production of seed oysters for planting.
The seed which is used for planting in lVIarylaud and Virginia, as well
as in Delaware and further north, is now procured from the natural
beds of our waters by tonging or dredging, and as the demand for oys.
ters for this purpose is certainly one of the elements which have led to
the dep1etiou of our beds, there is a widespread feeling that the exportation of "seed" should be prohibited.
By a small investjment of capital in floating collectors any one on tide
water could easily raise large quantities of much better, cleaner seed
than that which is now procured from the natural beds, and if the laws
permitted the sale and transportation of this seed without restriction at
the season when the demand exists, it could be sold at a profit for less
than the cost of tonging.
Northern planters could also raise seed for themselves by constructing floating collectors in the warm water of the sounds of Virginia and
North Carolina, where the length of the summer would permit several
co11ections to be made in one season. The oysters thus reared are large
enough for planting in five or six weeks, and in the latitude of Beaufort
there is an abundance of spat from the middle of April to the 1st of
July, and it can be collected until September.
The method may also be used by planters for collecting their own
seed, especially in regions remote from a natural supply. If there are
. no oysters near to furnish the eggs, a few spawning oysters may be
placed among the shells in the collector, after the French method, to
supply the " set."
It can also be used forth~ direct production of marketable oysters,
especially over muddy bottoms and in regions where public sentiment
does not permit any private ownership of the bottom.
As food for the oyster is most abundant at the mouths of muddy creeks,
where the bottom is too soft for oyster culture by planting or by shelling, this method will have especial advantage in such places, for there
will be no danger of sanding or of smothering by mud at the surface,
and there is no limit to the number of oysters which can thus be grown
on a given area, for the free current of water will bring food to all of
them.
The very rapid growth will more than compensate for the cost of the
floats, and Mr. Armstrong's experiment shows that, in addition to all
these advantages, the oysters are of a better shape, with better shells
and more marketable, than those grown at the same place on the bottom.
Finally, this method will do away with the necessity for a title to the
bottom, and will thus enable a few enterprising men to set the example
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of oyster culture, and, by the education of the community, to hasten the
time wllen wiser laws will render our natural advantages available for
the benefit of our people.
The most economical method of constructing floats must, of course,
be cleterminecl by practical experiments, but a float constructed by connecting two old ship-masts together by string-pieces, with a bottom of
coarse galvanized iron netting, would have sufficient buoyancy and
enough resistance to water to support a large quantity of submerged
shells and oysters for two or more seasons, and a coating of copper paint
each year would protect the timbers from worms.
The floats should be open at the ends, to permit free circulation, and
they should be moored in such a way as to swing with the current.

13.1.-SOlUE OF '.l'IIE LIFE-NEEDS OF FISH.*

By Dr. O'lt"l'O ZACIIARIAS.

vYater is the main couditiou of tlle life and well-being of fish. The
water sboul<l contain food in the shape of infusoria, snails, worms, and
insect larnc, but people trust to kind nature to furnish a constant supply of tllese. In the vast majority of cases this confidence is somewhat
well placed, but as a general rule nature will supply only the absolute
needs. If a good lutr\est of fish is to be a certainty, tlle needs and
habits of ilsh should be thoroughly studied, and care should be taken
to rewove everything which will interfere with these needs and habits.
Fish breathe through their gills, which consist of four double rows of
~artilaginons lea-fiets. The blood-vessels distributed through them give
to the gills a bright red color. Four bony arches support the double
lamellm, which exercise tlwir important functions under a piece of horny
skiu called the " gill-cover." For the purpose of breathing the fish
passes water into the branchial chamber; here it comes in contact with
fringe-like leaflets, which it supplies with oxygen. The water makes
its escape by the gill-opening. If you take a fish out of the wa.ter its
breathing process is interrupted, the gill-lea-fiets begin to shrink, and
become dry, when they are unable to absorb the needed air from the
atmosphere.
Any one who llas carefully examined the gill-fi.·inges of a whiting or
pike must be convinced that these tender organs will be injured by
muddy or impure water, just as our lungs are injured by inhaling bad
air or air filled with particles of dust. The first point to be observed,
therefore, should be to prevent water, in which fish are to be kept, from
becoming impure by the refuse from factories, mines, &c. Refuse floating in the water will exercise some chemical, but principall,y a mechanical, influence by constantly irritating the respiratory organs. In this
* '' Uebe1· die Lebensbediirfnisse der Fische." From Mittheilungen des Westprettssischw
Fisoherei- Vereins, No.5, Dantzic, March 4, 1886. Translated by H. JACOBSON.
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respect the refuse from wood-turning establishments must be cousidered
as dangerous, for the fine particles of wood-fiber will easily adhere to
the gills and form a basis for fungous growth. This may easily affect
the entire fish, and if a river contains a great quantity of small particles
of wood-fiber, there is danger that all the fish in it will perish. Trout
are particuhuly liable to be affected by this kind of refuse, and many
cool and clear brooks would contain a much larger number of these fine
salmonoids if there were fewer paper factories and wood-turning establishments in their valleys. If the refuse contained in the water is not
of a soft and flaky character, but is hard, the fish are exposed to hurtful
influences of another kind. One of our most prominent zoologists, the
late Professor Von Siebold, of Munich, has proved that fish kept during
continued rainy weather in a fish-tank, through which passed the water
of a brook rendered impure by mud containing small particles of quartz,
became totally blind. In this case the constant mechanical irritation
produced by small particles of quartz had caused inflammation in the
eyes of the fish. They had also received actual injuries in their gills.*
It will be evident that water, as well aerated as possible, and as clear
as possible, is the first and self-evident condition required wherever rational fish -culture is to be carried on. The water, however, is not merely
the medium of breathing, but is the bearer of food to the fish. If they
are to prosper and increase they need a superabundant quantity of food,
consisting mainly of living organisms. These in turn need food themselves. But this can be furnished only if the banks are fringed with
aquatic plants and if the mud settling at the bottom contains a great
deal of humus, so that it may form a food-supplying substratum for
numerous microscopic algm (Desmidiacem, &c.). All the numberless infusoria and lower crustaceans (varieties of Oladocera and Cyclops) contained in our waters find their food in this microscopic vegetation, and
are, therefore, directly dependent on it. As the young fish live principally on the above-mentioned crustaceans and infusoria, it is evident
that auything which causes a decrease in the vegetation of the watel's
(beyond a certain degree) must exercise an injurious influence on the
life and increase of fish. The various organisms in nature are dependent upon each other to a wonderful and complicated degree, and the
great·in nature is by \ arious ways and means connected with the smallest.
When we sec refuse and impure fluids from a factory pass into the
l>eautiful clear water of a l>rook, we think in the first place only of the
direct injuries to which fish will thereby be exposed. But the indirect
injuries are Jnucll greater, because they extend not only to the present
generation, l>nt to tlle organic conditions of life, which, if endangered,
will make it questionable whether any fish will in the future be able to
lh·e in such water. By the settling of insoluble mineral particles r..t the
bottom of a ri\·er its microscopic vegetation is gradually killed, and the
7

* From tt valuable pamphlet on the pollution of water, hy Dr. Leuckart, the fa'11ous
Leipsic naturalist, published by Friedrich Schell, Kassel, 1886.

BULLETIN OF THE UNITED STATES 1!-,ISH COMMISSION.

44 7

immediate consequence of this will be that those animals which live on
fresh or decayed vegetable matter will disappear. In consequence of
this the young fry, if any is raised, is insufficiently fed, and comparatively few fish reach sexual maturity. In this way the fish of our brooks
and rivers are constantly decreasing, and, as we have seen, from natural cam;es, which ean be misjudged only by persons who have never
studied the needs of fi1:)h.
The degree to which the abundance of fish in large water areas is
dependent on very small (partly microscopical) animals, which entirely
escape tho attention of the casual observer, may be observed in the
large diluviallakes in tho north of Germany. Last summer I investigated the waters of Holstein, Mecklenburg, and Pomerania, and am
able to state, as the general result of my investigations, that those lakes
which, among the rural population, had the reputation of being particularly rich in fish were also particularly rich in crustaceans, worms,
and infusoria. ·with a fine gauze net one can in a few minut~s catch
myriads of small crustaceans and rotifers, so as to cover the bottom of
the net to the depth of over an inch with a thick mass consisting entirely of diminutiv-e animals. A person who has not seen the great
mass of these little animals brought up at a single haul has no idea of
the enormous quantity of living beings contained in a lake with an area
of several square miles. An inexhaustible wealth of life moves in the
clear waters of such a basin; and in exact proportion to the quantity
of small crustaceans and infusoria will be the product of fish.

132.-UAT... II!.ORNIA 'I'ROlJ'.r FOB THE

OZAKii. lUOUN'I'AIN REGl:ON.

By .MARSHALL IUuDONALD.

This species (Salmo irideus), which inhabits a restricted geographical
range on the west coast, bas been 'largely introduced into the streams
of the Eastern and Middle States through the agency of the U. S. Fish
Commission. In the spring of 1880, 10,000 eggs of this species were
allotted to the Missouri Fish Commission. These were hatched out at
the State hatchery and the fry planted in the headwaters of the Gasconade, Osage, and other streams of Southwest Missouri, having their
sources in t.h e clear, cold, large flowing springs that abound in the Ozark
Hills. Three thousand were planted in the headwaters of Spring River,
a tributary of the Arkansas.
A careful inspecLion of the stream, made in the summer of 1885 by
the commissioner of .Missouri and others who were familiar with the
appearance of the rainbow trout, showed the·presenee of at least three
generations resulting from the original plant. The largest in size
weighed between 4 and 5 pounds ; those of the second size measured
from 15 to 17 inches in length; while the sources of the stream swarmed
with thousands of the young from 4 to 5 inches in length.
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Accepting the indications of success thu~ a:fl'orded, the United States
Commissioner of Fisheries determined to introduce the rainbow trout
into the head waters of all the streams of Missouri, Arkansas, and the
Indian 'J.lerritory, which have their sources in the Ozark Mountains.
The area to be colonized is more extensive than the famed Adirondack
region of New York. The streams are clear and cold, the temperature
of the waters not rising above 58° in the heat of summer. They have
every characteristic of good trout streams, and experiment has shown
their eminent adaptation to this purpose. It is a wonder that nature
has neglected so inviting a field, yet we are informed by the State commissioners of Missouri that no native species of trout is found in any of
the streams that rise in the Ozark range. The explanation will probably be found when the history of the development of the ~urface features of the interior of the continent <lire known. Be this as it may, it
has devolved upon the Commission to utilize nature's neglected opportunities. In August, 1886, fish 4 to G inches long were planted:
-------------------------------------------------

- - - - - --

In tribnt.ary of-

Place.

Maramee Rh·er ...................... . .......
Gasconade River .....•••.•..•...••••......•.
Osage River .................................
Neosho River...................... . . . . . . . . . .
"WhiteRiver ............••............•......

Saint James, Phelps County, Missouri. .... _
Newburg, Mo...............................
Lebanon, Laclede County, Missouri .... -...
Verona, Lawrence County, Missouri __ .-_....
Mammoth Spring, Arkansas...............

Total .........•..........•••..........................•.............. _... ---··· . ..

No.

·j_

!!25

!l50
950
D25

1,110

4,800

Referring to this subject, Dr. I. G. W. Steedman wrote frow Saint
Louis, Mo., April 6, 1886, concerning specimens of Salmo irideus from
Verona, Lawrence County, Missouri:
"The eggs from which these trout were hatched came from Baird,
Cal., through the U.S. Fish Commission. These eggs were hatched by
the Missouri Fish Commission at our Saint Joseph Hatchery, and distributed by our agent to Mr. :Montgomery, the owner of the spring at
Verona, Mo. There are no trout of any species in the waters of 1\lissouri, naturally, so there can be no question of the authenticity of
these trout. This great spring at Verona is a tributary of the Neosho
River (a branch of the Arkansas), yet geogra,phica1ly it matters very
little, as the White and Arkansas are parallel, and running through
the same scope of country, except that the Arkansas bas its sources in
the Hocky Mountains, and this branch at Verona in the Ozarks of l\Iissouri. I fished with fiy in the McCloud River at Baird in 1875. - I
caught four different Yarieties of Salmo, namely, irideus, spectabilis
('Dolly Varden,' so called), qninnat (California salmon), and a small
speckled trout which I cannot name. It was the most numerous and.
common trout of the l\1cCloud and Sacramento Rivers, and rarely exceeded one pound in weight. In collecting eggs at this station several
varieties may have been inadvertently shipped to the East, viz, irideus,
spectabilis ('Dolly Varden'), Salmo quinnat (California salmon), or the
small speckled trout which I have referred to above."

BULLETIN OF THE UNITED STATES FISH COMMISSION.

Vol. VI, No. 29.

Washington, D. C.

44n

Dar. 24, 1 SS7'.

133.-NOTES UPON FISH AND THE FISHERIES,

[Extracted from the official correspondence and compiled by the editor.]

SHIPMENT OF SOLES FROM ENGLAND TO NEW YORK, WITH GEN·
ERAL NO'l'ES ON SOLES.-The following matter was communicated by
Mr. E. G. Blackford, in a letter dated New'JYork, Nov('mber 5, 18:35,
and comprises information obtained from Mr. William Little, of 32
Scratton road, Southend, England, regarding the English soles. Mr.
Little is the fisherman who attended this shipment of soles, caught by
himself, from England to New York, which is referred to in the report
proper of the Fish Commission Report for 1885, page xxxvii. The statement and notes are as follows :
The soles were caught in what is known as the Swin, on the borders
of the North Sea, off Clack ton. This locality is about 25 miles from the
Thames H,iver and from 1 to 5 milPs from the shore, with sandy bottom
. and water from 3 to 6 fathoms deep. The fish, which were thought to be
abont six mouths old, were captured with a beam-trawl of about l-inch
mesh and abont27 score meshes to the beam. The vessel was a small trysail boat of about 14 tons, with a well, in which the fish were placed as
soon as taken. Some of the fish had been in the well for several d~ys before being placed in the cans. The soles were shipped at Havarick for
Liverpool, being distributed in thirteen cans and five tubs. The cans
held about 1 cwt. of water and the tubs about 2 cwts. each. The tubs
were built expressly for carrying fish, and had been used for that purpose
in sending fish to the London market. 'rhe water used was of a temperature of 430 F. The fish were ten hours on the road to Liverpool, where
they arrived in excellent condition. Those in the cans were here transferred to four large tubs, each holding about 4 cw'ts. of water, which bad
been taken out at sea. These new tubs were rough, and had been
used for beer previously. The soles were put on lward the Cunard
steamer Gallia, which sailed from Liverpool on Saturday, October 24,
1885, at noon. .At 4 p. m., as soon as good clear water could be obtained, the water was changed on the fish by allowing a stream from
the bose to flow gently into the tubs and overflow for a little time, care
beiug exercised not to disturb the fish much. The water was again
changed twice on Sunday, when the fish were still in good couaition.
Late Sunday afternoon a storm came up, lasting all night and part of
the following day. For most of the time the storm was severe, and on
Monday morning many of the fish were found thrown out of the tubs
upon tlw deck, some of them being still alive. The motion of the water
in the tubs must have been great, as most of the fish left in them were
dead, owing to the pounding they had received against the sides, most
Bull. ]'. C. 86--29
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of the fish being bruised and scraped severely. Out of the six hundred
that were shipped only nineteen were left alive, and of these the last
two died on Thursday, October 29, when in mid-ocean.
Fishermen sometimes keep the sol~s, after taking them from the
trawl, alive in the wells of their vessels for as much as eight or ten
days before they are sent to market; and it is not a rare thing to find
soles alive after lying for a day or two fully exposed on the wet boards
at the bottom of the fishing-smack. This shows that they are not a
particularly delicate fish. The fishing time for them is from April 1
to the early or middle part of October. Small ones are generally taken
early in the season, and large ones later on. The largest soles are
taken in the North Sea, in water deeper than 6 fathoms. -They grow
to about 18 inches in length. Very few other fishes are found on the
same bottom where the soles are taken, but minnows and shrimps are
often caught in the trawls with the soles. It is not certainly known
upon what they feed. The spawning season is after June, or from the
latter part of June on, as fish full of roe are taken in May, and others
that are spent are taken in July, August, &c. Young of about 1~
inches in length have been taken ln February. The soles come into
the mouths of the rivers in spring and ascend as far as the water is
sufficiently salty, and probably spawn there or along the shores. The
temperature of the sea during summer is about 430 F. The price of
soles in London ranges from 6d. per pound [12 cents], which is very low,
to 7s. 6d. per pound [$1.821, which is very high. The sole is eonsidered
the choicest fish in English waters. Among the fishermen it is generally fried.
Foon FOR SOLES.-Mr. Fred Mather, under date of November 19,
1885, wrote:.
'
I offered them soft clams to eat, and they tookthe pieces, but invariably ejected them. Then I considered the structure of their horizontal mouth, with teeth on the lower side, and it suggested an implement
for pulling up sand-worms (Arenicola piscatorium). On following up
this suggestion I found that the soles come out of the sand about dusk
or a little before, and hunt fbr and greedily devour the sand-worms
that they can find.
PRESERVING FISH WITH BORACIC ACID,_:_A Scotch firm of dealers
in boracic acid as a fish preservative gives the following method for
preserving various kinds of white fish, such as haddock, whiting, &c.:
The fish should be steeped (according to their size) from one to six
hours in a solution of pure boracic acid, containing 7 ounces of the acid
to every gallon of water used. After this treatment, pack in ordinary
fish-boxes, and sprinkle slightly with a finely-powdered mixture of onethird boracic acid and two- thirds common salt. The moderate use of
boracic acid in food may be regarded as even beneficial, while it is certainly not injurious.*
.. For a mode of treating herring with boracic acid, see Bulletin for 1886, page 66.
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}'ISHERY REGULATION IN J\IANCHOORIA.-Tbe following notification
to fishermen . was issued in ~ 885 by the Russian Go-vernment. Dr. D.
J. JYiacgowan forwarded a copy, which he had obtained from the Russian consul-general at Shanghai, China, as follows:
"Fisheries in Manchooria.-Every vessel going to fish in the waters
of Russian l\'Ianchooria must go into the nearest harbor from the place
where she has decided to fish, and obtain a permit from the official in
charge of the harbor or port, and after she has filled up with fish she
must return to the same harbor and declare the quantity of fish she has
taken on board, and pay duty thereon at the rate of about 10 mex cents
per picu1,* to wit, 5 kopecks perpood, paper money (2 kopecks=1 mex
cent; 36 ponnds=1 pood). The same regulation is for seaweed, except that the duty is 5 kopecks per pood in gold. The regulation is
intended for this year only."
Dr. Macgowan adds that the north western coasts of the Pacific abound
with fishes, ·both in-shore and deep-sea, beyond any other waters of the
globe, and these fisheries are destined to enrich Eastern Siberia, to increase the food supply of nations, and to afford employment to the more
enterprising of our Cape Ood countrymen, as their skill and daring are
needed for developing the Manchoorian fisheries, and who, when unoccupied afloat, as they would be in winter, could act as hunters and lumbermen.
PREPARATION OF SHRIMPS IN CHINA -Dr. D. J. Macgowan wrote
from the United States consulate at Wenchow, China, .August 20,1885,
that common shrimps, when capbired, are boiled with a little salt and
then sun-dried. The larger species (with shells fragile and crispy) are
boiled with a dash of salt, sun-dried, beaten in stone mortars with
wooden pestles, the mass being then placed in a winnowing machine
(an ancient Chinese article, identical with patented ones in the West),
when the chitinous integument is scattered out like cllaff. It is a tooth.s ome article, and fetches 40 cents per catty retail (30 cents a pound]:
The best preparation of shrimps is a paste prepared by grinding between stones.
CARP WANTED IN TASMANIA.-Writing on .August 19, 1885, Messrs.
August Johnson and A. Marchant, of Circular Ponds, Mole Creek, Tasmania, said:
\Ve have on our farms lagoons of about 3 acres, creeks and natural ponds, with a very mild climate, and if by your aid we could stock
them with German carp you would have the hearty thanks of the .whole
-colony, who would be benefited by it.
,
Will it be possible to forward to this country, from your breeding
ponds, either the ova or li-ve breeding fish of the German carp ~ It
takes the 8an Francisco steamers about twenty-six days to Sydney,
and from there we are about three days distant.
lt

One picul=133t pounds, and 5 kopecks=about 3 cents.
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The way in which your Government has provided. for tlw people,
and the way your fish-breeding establishments are managed, may well
excite the admiration of other countries. \Ve have iu Tasmania a
salmon commission which has been established for twenty-one years,
and ~'et nothing is more scarce than fish, although Tasmania abounds
with lakes, lagoons, and rivers.
PROTECTION OF SALMON IN 0REGON.-Mr. B. F. Dowell, writing
from Jacksonville, Oreg., on October 14, 1885, said:
Although for many years Oregon has passed laws for the protection
of salmon, &c., I have, known of only two prosecutions unuer these
laws. In 1872 the legislature prohibited the erection of dams across
any stream in which salmon or the migrating fish run, without erecting
a ladder or fish way, under penalty of from $50 to $500 ; and the act
gave justices of the peace jurisdiction over t}le o:fl'ense. Under this act
a man was indicted at The Dalles, found guilty, and fined $50 and costs.
Recently an action was begun inJacksonvillein a justice's court against
E. S. and J .. 0. Trumble for erecting a dam across Rogue River, which
it was alleged obstructed the ascent of salmon. On trial by jury they
were found guilty and finP-d $75 and costs. An appeal was taken and
the case next tried in the circuit court. Here the contest was principally over the words" dam or way 7' in the statute, and whether the
dam was high p,nough to obstruct the passage of the fish. The court
charged the jury that if there was a sufficient open way for the fish to
pass easily it would be sufficient, whether there was or was not a sufficient open way for the fish to pass up the river. The evidence was
conflicting about an open way, and the jury found the defendants not
guilty.
A PREP.A.R.A.TION FROM THE GIANT KELP OF THE P .A.CIFIC.-ln a
letter from Port Townsend, Wash., October 10, 1885, Mr. James G.
Swan speaks of an extract or preparation called algin, which he thinks
can be made profitably from the giant kelp of the Pacific. He then
cites an article by Mr. Stanford which says: '"The evaporation is effected
in a similar manner to that of gelatine, in thin layers on trays or slate
shelves. Thus prepared the sodium alginate presents the form of thin,
almost colorless sheets, resembling gelatine, but very :flexillle. It has
several remarkable properties which distinguish it from all other known
substances. It bleaches easily, and under pressure becomes very bard.
It also makes good paper, tough and transparent, but with no fiber."
It is stated also that in some districts of Japan this kelp paper is used
as a cheap substitute for window-glass to light the dwellings of the
poorer classes.
FISH KILLED BY SUFFOC.A.TION.-Hon. John M. Pearson, writing
from Godfrey, Ill., on November 2, 1885, said that in his artificial pond,
fed entirely by surface water, he was successful in raising sunfish, crappies, and black bass, the crappie being regarded as the best pan-fish.
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The winter of 1884-'85 was very long and cold, and ~ough the ice was
frequently cut, the holes quickly froze over. When the ice melted in
spring the water was almost covered with dead fish, thousands having
died from suffocn.tion. Among the largest were a black bass, 16~ inches
long, and weighiug, when found, 3 pounds; a crappie, 152- inches long,
same weight; and a jack-salmon (Stizostedium), 14~ inches long.
ATLANTIC SALl\10N TAKEN IN POTOlVIAC RIVER.-About June 10,
1885, a fish was taken at Mattawoman Point, on the Potomac River,
which proved to be the regular Atlantic salmon. As it was probably
the first ever seen from the Potomac, the specimen is of great scientific
interest. [From letter of Professor Baird to l\ir. William E. Stuart,
June 14, 1885.]
UONNECTICU1' RIVER SALMON.-The first Connecticut lli.v~r salmon
of 1886 was received at F!llton Market the first week in February. It
weighed 192- pounds and retailed at $1.75 per pound, making $34.12
for the whole fish.
LANDLOCKED SALMON EGGS FROM LAKE SUN..A.PEE.-Mr. Elliott
B. Hodge, superintendent of the State hatchery at Plymouth, N. H.,
writing on January 5, 1886, says: "I took a few thousand landlocked
~almon eggs this fall from fish taken in Sunapee Lake. I think that
thm;;e are the first eggs taken from these fish in waters that have been
artificially stocked with them."
On December 9, 1885, a landlocked salmon was speared in Squam
River, 34 inches in length, 9 inches in depth, and weighing 15 pounds.
The fish was a male, and when taken was in poor condition, while in
September the same fish would have weighed nearly 20 pounds. Much
larger ones have been captured in Squam Lake. This illustrates the
eA.traordinary growth of landlocked salmon in New Hampshire, where
they have been a success in all waters adapted to their habits.
AMERICAN TROUT IN NORWAY.-ln the years 1882-'83 the Norwegian inspector of fisheries imported, at the public expense, a parcel of
ova of the American trout ( Salmo font-inalis), with a view to introduce
this fish into Norwegian waters, and the result bas been so satisfactory
that last autumn one of the hatching establishments near Christiania
had some 30,000 young fish to offer for sale, which were then about two
and a half years old. The result appears to have been welcomed with
great satisfaction in Nor way, as it proves that tllis fish is capable of increasing in almost stagnant waters, where the Norwegian trout cannot
exist, though its size is smaller. As an example of the success of this
experiment it may be mentioned that the Norwegian inspector of fisheries, Prof. A. Landmark, of Christiania, offers these ova at 10 shillings
per tl10nsand. [From Nature, April 29, 1886. J
LARGE CATFISH.-We catch an occasional catfish in t·he l\fissouri
River of great size. I saw one that weighed 110 pounds. [F. W. Avery,
Richland, Dak. J
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LARGE CA'l'CH OF POLLOCK.-Oapt. S. J. 1\lartin, in a letter dated
Gloucester, Mass., November 11, 1885, wrote:
The vessels using cod gill-nets, ~~2 in number, are doing well catch·
ing pollock. The most pollock ever received at Gloucester have been
landed during the last four weeks. They have been of very large size~
averaging 22 pounds. I think these pollock have been on the ground
a hundred years, or perhaps a great while longer, yet nobody knew it
until the cod gill-nets were used. There will be 400 men getting a living
by catching pollock and cod in gill-nets. The pollock of large size will
not bite a hook. That ll"as been tried this fall to everybody's satisfaction.
I have not seen one pollock of that size taken with a hook. The hand·
liners gave it up in disgust.
'
SHAD, fOLLOCK, BILL-FISH, ETC., AT CAPE Con.-Under date of
January 2, 1886, 1\lr. Vinal N. Edwards, who had just returned from a
trip on Cape Cod, reports, from Wood's Roll, Mass., as follows:
Messrs. 0. K. Sullivan and S. D. Rich, of the Northwestern Weir
Company, at North Truro, caught in their traps this fall 86 white shad
and about 200 hickory shad ( Gl1{Jpea mediocris). Capt. Thomas Smith,
of the East Harbor Weir Company, said they caught 60 white shad and
about 100 hickory shad. The seven weirs at North Truro each took
similar or relative numbers. What they called deep sea shad were the
common white shad (Glupea sapidissima). Some of the men say they
catch about the same number every fall in November, while others say
they never caught them before at this season. All the traps are set in
40 feet of water at high tide, and are about a mile from shore. Some of
these shad brought in the market as much as $1 apiece, as they were
large and fat. Going over to Provincetown, the fish-trap men there said
they caught about the same number of shad as at Truro. They say
that eighteen or twenty years ago shad were very abundant in the fall,
and large numbers were caught in the weirs and salted, selling for a
good price during the winter, but not bringing much fresh, but that
recently few have been taken, yet always more in fall than spring.
There was a good run of small pollock about 12 to 14 inches long,
some of the traps taking as high as 200 barrels at a haul. Mr. C. K.
Sullivan sent 75 sugar-barrels of them to Boston at one time and got $5
a barrel. They had had the weir full every day for about two weeks,
and had turned them all out, until one man shipped 5 barrels to try the
market, and received $7 per barrel. After that these fish were marketed,
but they were striking ofl' the coast then, so that comparatively few
more were taken.
There was also a good run of bill-fish, some of the weirs being so full
that the nets were let down on the bottom to turn the fish out. This
was during the last of November, the run lasting about two weeks. As
many as 500 barrels were thought to be on hand at one time. They
were larger than usual, and would not go through the mesh of the net.
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In the fish -market at Provincetown I noticed a small-mouth :flat-fish
that looked like our common small-mouth :flat-fish, but the back was
dark brown, with orange-yellow spots all over, and it looked longer
than the common flat-fish in proportion to its width, with a sharper
nose.*
About Truro they did not catch any menhaden, though usually their
weirs were full in the fall. About November 15 the Northwestern Weir
Company caught 36 large horse-mackerel. The traps were taken up
about December 15, but very little bad been taken for the past fortnight.
SHAD CAUGHT IN NOVEMBER.-Mr. E. J. Cory, writing from Tiverton Four Corners, lt. I., December 31, 1885, said: "In 1885 I caught a
dozen or more of the common river shad; in.1884 I took three or four of
them; and in 1883 I caught one, which I then noticed as something un·
usual. All were taken about November 15, in my traps located on the
west side of Sakonnet River, about 1~ miles from the mouth, near what
is called Stony Brook. They were set in about 4 fathoms of water at
ordinary tides, and about 250 yards from the shore. None of the other
fishermen in this neighborhood, so far as I know, have caught any shad
at this time of year." In 1886 Mr. Cory removed his traps about November 15, prior to which date be had caught no shad.
Mr. Vinal N. Euwards wrote from Wood's Boll, Mass., January 4,1886:
"I myself saw Lewis Edwards catch three such shad in a fish-trap at
Hadley Harbor about November 1, 18b5. They were very large."
Do SHAD SPAWN IN SAL1' OR BRACKISH WATER ~-Experiments have
been made, with apparently satisfactory results, which show that it is
impossible to hatch and bring to maturity the eggs of shad in salt or
brackish water. Nevertheless the impression has prevailed and still
continues to prevail among the fishermen that shad will actually propagate in other than fresh water.
Mr. Frederick Kirtland, writing on this subject from Saybrook, Conn.,
November 23, 1886, says:
''Having been engaged in shad-fishing for many years at the mouth
of the Connecticut River and along the adjacent shores of Long Island
Sound, I have become satisfied, and others agree with me in this, that
nearly, if not quite all, the shad we now catch along the shore of the
sound are hatched and grown outside of the rivers, either in the sound
at or near the mouths of the fresh-water streams, or perhaps some of
them may enter these streams. One of my reasons for so believing is
that the fishermen in West Brook, Clinton, and Madison, west of the
mouth of the Connecticut River, during the spawning season in June,
sometimes take 50 or 100 racer or spawned shad in a day, while the
fishermen in and near the mouth of the river take almost none. It
seems scarcely possible that these spawned fish should have come all
the way down the river, escaping the nets and pounds, and then have
*Dr. T. H. Bean pronounced this flat-fish to be Limanda jerruginea.
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come into the shore 10 or 12 miles from the river, but rather I think
these fish deposited their spawn near where they were caught."
Also, Mr. W. B. Tully, writing from Saybrook, Conn., December 13,
1886, says:
''.About 3 miles west of the Connecticut River is a small stream
called Oyster River, which for the first mile is a salt water creek, and
which has a dam less than 2 miles from its mouth, that prevents fish
from ascending; ~·et shad were formerly caught iu the deep holes of
this stream, sometimes as many as one hundred at a haul. Several days
before the nets near the Connecticut River take them, the fishermen 5
or 6 miles west of the river begin to catch shad that have deposited
their spawn. Occasionally shad are takeu near the mouth of the river
in such condition that spawn runs freely from them, in which case it
would be impossible for these fi~h to reach fresh water in which to deposit their Spi1wn. The fishermen here believe that shad are hatched
in salt or brackish water."
V .ARIATION IN NUTRITIVE V .AL UE OF OYSTERS.-In the Fish Commission Report of 1~83, pages 486-488, are statistics of chemical analyses
of different kinds of oysters. Those from Norfolk,Va., were secured in
.April, and the Norfolk dealers have called attention to the fact that at
that time of the year their oysters are not in the best condition. So the
figures given by Professor .Atwater should not be taken as representing
the nutritive value of Norfolk oysters at all times of the year. .As it is
not stated whether these were Lynn Haven oysters, worth $2.50pergallon, or Elizabeth River oysters, worth 50 cents per gallon, the dealers
think less value should attach to the analyses. Probably the samples
furnished to Professor Atwater were much poorer than woulU have been
obtained in the autumn or winter. Of course there was no intention to
do injustice to Norfolk oysters by taking them in an unfavorable season.
Concerning the question as to why oysters should differ in nutritive
value, Prof. John A. Ryder has explained in some of his reports
that it is due to the amount of nutritive matter stored up as coimective
tissue in th~ body, mass, and mantle of the oyster. This tissue varies
greatly in amount in difl:'erent individuals in different seasons. At the
end of the spawniug season the oyster is exceedingly emaciated in flesh.
If such samples were selected for analysis the result would doubtle8s
be very different from the case of those selected when the oysters were
in good condition as to flesh or fatness.
BELOSTOMA.-Dr. ~· P. Gardner, of Dunning, Pa., has observed
a large beetle (Belostoma americanum) seiziug a fish 3 inches long and
holding it fast. The beetle with its sharp claws goaded the fish until
dead, then fed upon it, sucking blood or other matter from ilie fish.
After drawing off his pond these beetles arose in the air in early evening and left the place, but when the pond was filled again plenty of
them reappeared.
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GROWTH OF CARP.-On December 2, 1885, the size and weight of
two young carp which were just 52- months old, and which were reared
at the carp ponds in Washington, were aR follows, as reported by Dr.
Hessel:
No.1,
mirror.

Measurements.

No.2,
leather.

I

Len~th froJ?. mouth to end of caudal fin .. . .......... .. ................. . . inches ..
Veruwalhetght (from dorsal to vertral fin) •................................ . do ... .
Circumference . . .................... . .. . ................................... . do . .. .
Weight ........................ . ......................................... ounces ..

12
4

12!

17

8
18

7!

4

The eggs were obtained by methods which fixed exactly the day of
impregnation, which in this case took place on June 15, 1885.
VARIETIES OF GERMAN OARP.-Tbe typical form of the speeies is
what is known as full-scale carp . . From this, fish-culturists, availing
themselves of the tendency of all animals to break under domestication, and by exercising care in selection, have produced two well-defined
varieties, namely, the mirror and the leather carp. In the mirror carp
the scales are much larger and more irregular than in the full-scale
fish, and portions of the skin are without scale covering. In the extreme forru of variation, the leather carp, the scales have entirely disappeared. Between the scale, the mirror, and the leather carp there
are an infinite number of intermediate forms, approximating more nearly
to one or the other of these distinct varieties. Neither the mirror nor
the leather variety can be maintained pure except by careful selection
in breeding. It will be found that the progeny of either the mirror or
the leather carp will present aJI the intermediate forms from scale to
leather. From each generation it will be necessary to select those individuals for breeders which represent more nearly the form or variety
which it is desired to perpetuate.
DISTINGUISHING THE SEX OF FISH.-Mr. Martin Metcalf, of Battle
Creek, Mich., writing on February 13, 1886, says :
The experienced fish manipulator can detect the male fish of almost
any family at sight, by reason of its smaller, cleaner, slenderer make,
narrower and more pointed muzzle, distance between the eyes, and other
inexpressible peculiarities, which when once recognized are almost unmistakable.
How TO CATCH CRAWFISH.-The following will be of use to carp
culturists: (1) Take thirty to fifty osier twigs, or split white-ash sticks,
according to the size used, and 3 feet in length, form a bundle of
the whole and bind at each end with strong cord or wire, separate
the twigs or splints in the center of the bundle by means of sticks 10,
15, and 20 inches long and forked at each end, so that when in place
the trap will be spindle-like in shape, with the twigs evenly distributed about its circumference and center, and far enough apart to
allow easy entrance for the fish, but from which they will not readily
escape. Bait the inside with fr.,sh meat of any kind, only see that it
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is fresll and bloody if possible; set the same with the current in running water; if blood can be procured, pour a pint or so on the bait; it
will taint the stream for a long distance. I have watched crawfish in
great numbers follow up the track or scent thm; made from 30 rods helow the trap, and have known 6 and 8 quarts taken at a single lift.
Should one desire a more substantial and comely rig, it can be made
by driving a smooth, stout stick lengthwise through the center of the
bundle, slide the tied ends down on the stick until the whole bulges to
a diameter of 20 inches or more in the center, fasten the tied ends of
the twigs to the center stick, put three hoops of proper size over the
whole and fasten with fine copper wire. In order to make hiding places
for the crawfish and so retain them in the trap, numbers of the twigs
should. also traverse it in various directions. [Dr. E. Sterling, Cleveland, Ohio. I
(2) Take an ordinary minnow-net,-tie some fresh beef in the bottom,
and drop it into the water where there are crawfish. You will soon have
more than you have any use for. The3' will fasten greedily to the meat,
and will not let go until taken off. [G. H. Morgan.]
(3) Great quantities of these crustacea are captured in lower Louisiana for the New Orleans market, where they are highly esteemed for
making "gumbo," a dish prepared by the creole cooks. The method of
capture is simple. A piece of cord two feet long is tied at one end to
the middle of a light stick about a foot long. To the other end of the
cord is securely tied a small bit of meat, usually fat bacon. An indefinite number of these machines, perhaps two dozen, may lJe used by one
person. He tosses them out into the muddy ponds ~r H borrow vits,'7
near the levees. He then wades gently through the pond with a pail
or basket in one hand, and, visiting each line in turn, slowly rai~;es it
out of the water and drops the catch into the receptacle provided.
PRICE OF CARP IN GERMAN MARKETS IN 1884.-ln no other place
in Germany, and in the same time, is so much sea-fish eaten as in
Hamburg. No place eats more carp than Hamburg, aup carp bring
there three-fourths more than the common sea-fishes. The price is always a middling one between salmon and such common sea-fishes as
plaice) cod, &c.; w bile. th(>y sell a great deal higher than herring and
shad. Bohemia and Galicia send great quantities of carp to the German markets.
In Berlin good carp cost l shilling (English) a pound, salmon 1~
shillings, mountain trout 2 and 2-2- shillings, perch 7 and 8 pence, pike
(Esox lucius) 8 and 9 pence, glass-eyed pike (Lucioperca sandra?) 1
shilling. This is nearly the compensation price at the great shops
in Berlin, of course varying with offer and demand. For instance;
very often at the open market one may buy now in Berlin capital salmon for 1 shilling or 1-! shillings a pound.
Do TADPOLES EAT CARP EGGS ~-Prof. J.
A. Wright, in a letter
from Greensborough, Ala., June 16, 1886. stated that he bad been in-
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formed by an intelligent man much interested in carp-raising that
many of the eggs of his carp bad been eaten by tadpoles, after the hind
legs of these tadpoles bad begun to be pretty well developed, but before they lost their tails.
HATCHING BROOK TROU'l' EGGS IN RHODE lSLAND.-On . June 1,
1886, Mr. Henry T. Root, one of the fish commissioners of Rhode Island, writing from Providence, reported that the 10,000 brook trout eggs
forwarded from Northville, Mich., had been hatched in a pure spring
stream at Carolina, R. I., giving a trifle over 80 per cent of very strong
fish, which were distributed in the waters of Rhode Island without auy
loss. The hatching record was as follows:
Date.

1886.
January 28 ................. ..

~~b~~~/~ : ::::::::::::::.:::

February 3...... . . . . .. .. ... .
February 5 ..... ·'······ ..... .
February 7 .................. .
February 9 ................ _..
February 11 ............... ..

i:~~~:~~ i~::::::::::::::::::

February 17 ................ ..
February 19 ................ ..
February 21 .. .............. ..
February 23 ............... ..
February 25 ... ............ ..
February 27 ........... . .... ..

Tempera- Dead /
tnre of eggs rewater.
moved.
0

38
40
40
38

37
38
40

42
40
40
40
40
34
41
38
36

190
99
78

105
110
110

109
144
96
139

103
53
34
33
20
23

Date.

1886.
March!. ................... .
March 3 ................... ..
l\larch 5 .................. ..
March 10 .................. ..
March 13 ................... .
March 15 .................. ..
March 18 . .................. .
March 22 .................. ..
March 26 ................... .
March 29 .................. ..
AprilS ..................... .
April9 ................... ..
April15 .................... .
April ~0 .................. ..
Total.. ............... :.

Tempera- Dead
ture of eggs rewater.
moved.
0

41
40
42
44
46
48
44
48
46
47
48
52
52
52

23-

10
15
26
11
7
10
1912'
17
32
15-

18
267
1, 92S

A LARGE AMERICAN BROOK TROU'l' IN ENGLAND.-A very large·
American brook trout (Salvelinusfontinatis) was taken in England, on
April 19, 1886, in the ponds of Mr. Basset, of Tehidy, near Camborne.
It was 25 inches long and 7 inches deep, and weighed 9;! pounds, being
one of a lot with which Mr. Basset stocked his ponds some nine years.
ago. This one was tak.e n on a ground-line, but the fish is said to give
excellent sport when taken on a trolling- bait, and it is an exceedingly
voracious feeder. The knowledge that the brook trout can attain so·
great a size in a mere pond in England will probably be a surprise to
many, as the weight recorded bas rarely been exceeded anywhere.
[From Forest and Stream, New York, May 27, 1886.]
A LARGE CALIFORNIA S.A.LMON.-On May 25,1886, a large salmon
arrived in New York from the Columbia River, and lay on the slabs of
Mr. E. G. Blackford in Fulton Market, labeled " The largest salmon,
ever c:1ught." It then weighed 64 pounds, but it is said to have weighed.
72 pounds when taken.
CHEAP MACKEREL.-Mr. Eugene G. Blackford made the following·
statement before the United States Senate Committee on Fisheries, in_
March, 1886 :
"About the first of April (last year) the mackerel fleet struck an immense school of fresh mackerel, and they all loaded up and came into.
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New York, and there was at one time upward of 15,000,000 mackerel
lying around the wharves in the vicinity of Fulton Market. Those
mackerel were unloaded there just as fast as possible. Men, women,
.and childre:p came from all parts of the city with baskets and the
wagons of licensed venders, and there was no question about the price.
They gave a basketful for 5 or 10 cents and would load a man's wagon ...
for 25 cents. For the space of two or three weeks the poorer classes
had the benefit 6f this immense catch of mackerel. They were distributed all through the city. Of course it. was the means of a large class
of people making money-not myself, although I am in the fish business.
This glut of fish interfered with my business, so to speak, but for the
people generally it was a great blessing, especially for the poorer class.
"The single fact, above stated, of itself, in regard to the mackerel
fishery, is conclusive. That fishery has been prosecuted with all the
perseverane~ and ingenuity and enterprise that the fishermen of our
coast are capable of for one hundred years, and yet there is this enormous take, which goes to prove that man, as a factor, is of no account
in depleting the waters of the ocean. Nature has provided for such an
immense reproduction that man cannot, with all the many contrivances
for catching fish, have' any nppreciable effect upon the total amount of
fish in the sea. This view I came to from examining into the facts,
.although I had started in favor of protective legislation. Of the statistics that may be attainable with regard to, for instance, the mackerel
fisqeries, of which we have figures going ba.ck a hundred years or more,
and for codfirsh and other sea-fishes, you will find that, notwithstanding
the immense catch and large consumption both for food and for other
purposes, these saiBe fish in our markets to-day are just as plenty and
just as cheap, and I think somewhat cheaper, because of the increased
facilities for catching them."
THE FIRST MACKEREL CATCH OF THE SEASON .-The schooner Ellen
M. Adams reached Fulton Market, New York City, April 15, 1886,
with the first catch of native mackerel for the season, the take being
28,000 fish, caught off Cape Henry. In Fulton Market the fish sold for
15 cents each, the extra la1·ge ones bringing 30 cents.
BLUEFISH ON 'l'HE COAST OF NOVA SCOTIA.-Mr. Thomas A. Rich,
member of a wholesale fish-dealing firm in Boston, Mass., writing on
July 16, 1886, stated that they had just r€ceived some fresh bluefish
taken in a fish-trap at Barrington, Nova Scotia, and that the shipper
reported large quantities on that coast, where they had not before been
seen.
SHARK FISHING AT NANTUCKET.-Mr. Albert A. Gardner, of Nantucket, Mass., writing on July 13, 1886, stated that the primary object of
.shark fishing about Nantucket was sport, the boatmen taking out parties for this purpose. The profit arising from catching the sharks is of
a secondary nature. The bait used in fishing is fresh fish, if possible ;
otherwise, a piece of salt pork is used. The only portions of the sha.rk
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having a value are the liver, for the oil it contains, and the jaw, which
after being cleaned is worth from $1 to $7, according to size and quality.
Many of the sharks taken are worthless, except for the oil contained in
the liver, and are simply destroyed.
SHAD FISHING ON 1.'HE SAINT JOHN'S RIVER, FLORIDA.-Mr. J o.
• sepb Shepard, collector of customs at Saint Mary's, Ga., writing on
April 19, 1886, inclosed a letter from Mr. C. L. Robinson, from which the
following notes are taken:
The shad season on the Saint John's is from December 1 to about
April 8. When they come in they are fat and go into all parts of the
river; but on their return to the ocean in June and July, they are very
poor and keep low in the deep water, following the channel. Only a
small portion of them return, and it is thought that the .most die of
exhaustion and are devoured. by alligators and larger fish. The young
shad go down to salt water early in summer, when they are about 1!
inches long.
The first fishing done here specially for shad, was by Captain Waterbouse, of Connecticut, two years before the war. Since the war a considerable business has grown up, till, in the season of 1873-'7 4, it was.
estimated that 500,000 were shipped from the Saint John's, mostly to·
Savannah, from which place they were distributed to various points.
north.
Our fishermen think that the shad have always been about as a bundant as now in the Saint John's, but that the appliances for capturing
them have been improved from year to year and more persons have
engaged in the business. In this river a net of 4i-inch mesh is mostly
used, while in the Connecticut one of 5!-inch mesh is used, as the shad
caught here are not so large as those of the Connecticut River.
NOTE ON THE FISHERIES OF SAINT MARY'S· RIVER.-April 19,
1886, Mr. Joseph Shepard wrote that the pass2nger steamer Martha,
running on the Saint Mary's River, carried, during the fishing season of
1886, 279 sturgeon, estimated to average 60 pounds each, dressed., consigned to New York by the Mallory steamers, via Fernandina, Fla..
The steamer Martha also carried for tllis market and Fernandina about
1,200 shad.
During the season there were also shipped from Fernandina, in 4gallon cans, about 600 gallons of shrimps, being boiled first and the
beads pulled off. A small sloop also fished for sturgeon on the Satilla
River, and shipped them north via Brunswick, Ga.
REGULATING THE LAKE FISHERIES.-At the meeting of the 1\'Iichigan fishermen, held in Detroit, resolutions embodying the following
propositions were adopted :
(1) That a law should be enacted creating a sufficient number of fish
inspectors or wardens to properly inspect each portion of the fishing
coast and enforce such regulations and laws as may now or hereafter
be in force.
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(2) Demanding the passage of a law to punish any fisherman or fishdealer who catches or has in his possession fish so small as to be un·
marketable.
(3) That pound-nets for the catching of whitefish should not be less
than 3~ inches in the pot; and that pound-nets for catching herring
.should have a 2i-inch mesh on the sides and a 3-inch bottom ; such herring-nets to be used only between the first day of September and the
.close of the year.
(4) That discretionary power should be vested in the proper State
:fishery officers to authorize the use of smaller twine than that prescribed
.as the legal size, under what may seem to them proper conditions, times,
and places.
· (5) 'rhat a law be passed to prohibit and punish fouling the waters
Qf the State with mill refuse, fish offal, or other substances injurious to
fish.
A committee on permanent organization was appointed ; also one to
draft laws embodying the above declarations for presentation to the
next legislature ; one to call the attention of our Senators and Representatives to the importance of the fishing interests of the State; and
Qne to petition Congress to impose a duty on Canadian fresh fi.sh and
to remove the duty on gilling-twine. [From the Commercial, Port Huron, Saint Clair County, Michigan, March 3, 1886.]
NOTE ON FISHERIES OF ALASKA.-Mr. Peter French, collector of
.customs at Sitka, Alaska, in a letter dated May 25, 1886, stated that
salmon and halibut are brought to Sitka from the "Redoubt," 8 miles
south, for shipment to San Francisco. Herring are taken in scows to
the oil-works at Killisnoo. Fish and fish-oil are shipped by the regular
monthly steamer from all points in Southeastern Alaska. Small boa~
and canoes are generally used for fishing purposes. The fishing to the
westward iH done principally by vessels that come up from San Francisco under fishing licenses. The fishing establishments in Southeastern
Alaska are Cape Fox, Naha Bay, Kassan, Howcan, Red Bay, Wrangel,
Killisnoo, Pyramid Harbor, and Willoughby's Cove.
THE FISHERIES OF .ALASKA.-Lieutenant Schwatka says: In its cod
fisheries, .Alaska is undoubtedly destined to lead the world, if supply
and accessibility are worth anything in computation. The shallow
shores of East Behring Sea and the submarine plateaus extend in almost every direction from .Alaskan shores and simply swarm with cod.
fish. To compare them with the Atlantic banks would be like comparing the population of China with that of Hudson's Bay Territory. The
waters adjacent to the Alaskan coast have some fine grounds for whale
fishing, which are now being occupied for that purpose, and which
are yielding about $1,000,000 per annum. But in addition to this vast
plateau of whale and cod fishing ground lying off the Alaskan coast,
the rivers which run far up into the interior of the country literally
swarm with salmon during every season. The Yukon, the Kuskoquim,
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an<l the Kowak are all large rivers emptying into Behring Sea; in
fact, the Yukon is one of the largest rivers in the world, and is now reported as having a navigable length of 2,000 miles, and through its
whole course there· is always an abundanc~ of salmon in the proper
season, and well up the other two rivers named the same condition exists. The general atmospheric conditions, however, are vastly different
{)Ver the inland portion of Alaska from what they are oyer the coast
country and the. adjacent waters, but it is not likely that it will ever
be necessary to establish fisheries on any of these st reams at any considerable distance above their mouths. A limited number of fisheries
are now in operation at the mouth of the Yukon River, and there are
yet plenty of good sites for the ~stablishment of more of them, and as
the business is steadily growing and enlarging there seems to be no
doubt but that a vast fishing trade will yet grow up and flourish at the
mouth of the great rivers.
With proper fixtures and improvements there is no doubt but that
the catching and curing of salmon and codfish can be carried on cheaper
here than can be done on any other fishing grm;mds in the world. In
the Alaskan waters the general quality of the fish taken is rather inferior to the fish of the same kinds that are caught on the Atlantic fishinggrounds. They are also reported. to be inferior in quality to the Columbia River salmon. A main point involved in the development of this
branch of industrial pursuit in Alaska will be the matter of finding consumptive demand for all the salmon and codfish that could be packed
in the Alaskan waters more cheaply than such fish can be packed at
any other fishing-grounds in the world. It has been the expectation,
when all the transcontinental lines of railway get into full operation,
that a largely increased movement of Pacific coast salmon and codfish
towards the central portion of the country will be developed. With the
completion of the Canadian Pacific Railway, it is fair to calculate that
this road, with the Northern Pacific road, will be abundantly able to
supply all the western half of the Mississippi Valley with fish of the
kinds here spoken of at lower prices than they can be furnished from
any other source. The expense of shipping canned fish from the mouth
of the Yukon River to either Coal Harbor, Port Moody, or Victoria will
be light. From any of these points articles can be shipped by rail to
any part of the United States.
FISH-CULTURE IN NEW ZEALAND.-Alexander J. Rutherford, honorary secretary of the Wellington and Wairarapa Acclimatization Society, writing from Parliament Buildings, Wellington, April 19, 1886,
says that the United States reports on fish-culture are a great boon to
those in these islands, who are trying to stock the inland waters with
fine varieties of fis~. In South Island, the acclimatization societies have
been very successful in introducing the brown trout (Salrno fario), but in
North Island there has been much apathy, and it is only of late years
that they have been able to do good work. Some years ago a number
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of Salmo quinnat were liberated in a few of the rivers, and now doubtful
.fish are frequently taken, but no one seems to be able to identify them
with certainty. S.fontinalis do remarkably well in captivity, but are
not being seen as yet in the streams in which they have been liberated.
In many of the large rivers the S. fario has changed its habits very
much, growing very rapidly(~ pounds a year), and frequently in brackish and sea water, where it becomes in appearance very like a sea trout
(Salmo trutta), and frequently weighs 20 pounds and upwards.
The rivers are teeming with fish-foorl, larvre, flies, and millions of a
small native smelt (Retropinna), as well as various forms of Galaxias.
which force the growth of imported Salmonidm wonderfully. This excess of food seems to alter their habits and appearance very much.
The water that supplies the hatchery at l\1:asterton is an overflow from
a river that filters underground through a gravel formation for some
miles, coming out of a terrace with a strong flow. Hatching operations have been very successful in this water, though during the summer
the temperature has sometimes reached 590 F. As they can at pleasure turn on the stream water, full of insects, they have been able to
rear fish in the ponds with but little loss.
The Government is trying to import herring, crabs, lobsters, and
other valuable marine life.
PENOBSCOT SALMON PLANTED.-In February, 1885, 100,000 Penobscot salmon eggs were sent from Bucksport, Me., to 1\fr. E. B. Hodge,
Plymouth, N. H., whP-re they arrived February 20. During hatching
765 eggs died. These, together with a loss of 634 young fish, left
98,601 young to be planted. Of these, 5,000 were planted in the Mohawk River, at Colebrook, Coos County, N. H.; 15,001) in the Oliverian
River, at Haverhill, Grafton County, N. H.; 10,000 in the Lower Ammonoosuc River, at Littleton, Grafton County, N. H. (all tributaries
of the Connecticut River); and the remaining 68,601 were planted by
the Vermont commissioners in eight tributaries of the Connecticut.
LANDLOCKED SALMON PLANTED.-On March 28, 1885, Mr. E. B.
Hodge received at Plymouth, N.H., from Grand Lake Stream, Maine,.
25,000 landlocked salmon eggs, of which but 13 were found to be dead.
During the hatching 375 more were lost, which with 725 young fish that
died made a total loss of 1,113. The remainder were planted June 181
1885, in Clyde Hiver, Derby, Vt., about five miles from Lake Memphremagog.
l\fACKEl~EL MOVEMENTS.-John F. Holmes, keeper of Gurnet's LifeSaving Station, wrote on September 18, 1885, that during the previons
four weeks very few large bodies of mackerel had been seen, but there
were more or less broken Rchools that had remained there <luring the
summer. On Tuesday, September 15, large schools of mackerel made
their appearance, followed by about twenty vessels of the mackerel
fleet. He thought that these mackerel were part of the eastern sclwol
on their way south. On September 20 the body of mackerel appeared
to have passed by.
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Washington, D. C.

134.-SOlUE OF THE FISHERIES OF WESTEUN FLORIDA.

By SILAS STEARNS.

With its extensive sea and gulf coast and its great interior wate1
supply, Florida has an abundance of food-fishes, easily accessible to
nearl.Y every portion of the State. For a loug time the fishing in Florida
waters was done by the farmers and settlers for home consumption,
while with the growth of the larger towns local fishing industries arose
simply to supply the immediate neighborhoods, and a small traffic with
Cuba gradually sprung up. The most important fisheries of Florida,
however, are but ten or fifteen years old.*
Statistics of persons employed, apparatus and capital, and p1·ollucts of the Florida flshe1·ies in 1880 and 1884.
· 1880.

Amount.
Fishermen ...............•..................... number..
Shoremen ......................................... do....
Total persons employed .........•............ do .•..
Vessels ....................................... . number..
Boa.ts .............................................. do ... .

1884.*

Value.

Amouu~

2,194
285

I Valuo.

2, 700 ......... .
400 ......... .

1 - - - -:- - - - - - - - - 2,479

142
743

3,100 ......... .

$248,200
15,558

211
1,061

~~~ly~~~~rtr:;~:t~a.·c~pit~i::: ::::::::::::::::::::::::::: ::::::::::::

~~: ~~~

::::::::::: ·

Total capital invested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

325, 644

.. ........

117, 391

4, 8li4, 1:30

Mullets ......................................... pounds..

4, 225, 505

R~dufne:~p~~~-:::::::::::::::::::::::::::::::::::: :~~::::

i· ~~~· ~g~
~?~~~~~~::::
::::::::::::::::::::::::::::::::::::
:~~::::
' ~5: ~~~
Other kinds of sea fishes .......................... do.... 2, 994; 735
~~~~fe~s:::: :::::::::::::::::::::::::::::::::::::: :~~:::: i~~; ~&::
'l'errapins ................................•••...... do....
3 000
Shrimps ..•...................•.................... do....
()lams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Oysters...... . . .. . . . . . . . . . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . .
Mullet roes..............................................

71; 750
4, 800
324, 280
13,325

1

~~: ~~~

w,~ii5

489, 900
97,

28~

~· ~g~. ~g~

ou 100
124:294
5, 000

~~~; ~~g

60,000
200,000
10,500

}: ~~~ 3,'1~~:
~~g
000, 000

87,594

18~; ~~~

$365,755
2<!, 750
38, 140

:!, 2It3

200 ...... . ... .

3, 500

......... .
330 , . . . . . . . . . . . . . ........ .
J 6, 270
75, 000
45, 000
5, 867
15,000
3, 000

t~!~:o:~~~::~~~::::·~:::::·::::-·:::·::::::::::::~~:~1~~~::
2~~:~~8 I }~~
Other kinds of river fishes ......................... do ....

20.
:::::::::::: ::::::::::
,_402, 750 ~ .:...:..:.:.:.:.:...:..:..:..: =~~

Total value of products ....................................... , 666, 370

. . .. . •.. . . .

633, 388

*The statistics for 1884 are au estimate for Western Florida alone.

The mullet fishery.-The mullet occurs everywher~ about the coast,
and for a large part of the year is the most abundant and easily secured
of the fishes. In season it is an excellent food-fish, ranging in weight
*Por the sponge, red snapper, arreT grouper
217.

:fisbe~:ies,

see F. C. Report for 1885, p.
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from 1 to 5 pounds. It is most extensively pursued duriug Llle fall
months, when it is schooling, seines being run around the schpols and
great quantities often taken.
Stations are selected at the most favorable points along the coast,
where crews of fishermen are employed for several months. The greater
part of their catch is salted, and a considerable quantity is sent in ice
to the nearest railroad connection, whence the fish are shipped to the
interior. The mullet is rather better in a salted condition than most
Southern fishes, and approaches the mackerel in excellence.
The most valuable stations, which are on the southwest coast south
of Tampa Bay, are worked to supply the demand for salt mullet in Havana. North of Tampa Bay, on either side of the peninsula, the catch
is sold ·to the nearer markets in Florida, Georgia, and Alabama. While
the fishing is going on the stations are visited lJy many customers from
the country, who travel with ox-carts and are prepared to carry their
purchases home with them. The roes of the mullet are always saved,
and prepared for sale by being lightly salted and then dried.
Almost every coast settler in Florida has a cast-net with which to
supply his table with mullet. During the first four months of the year
there is one species of mullet in good condition, and about the time this
has become poor another species has become edible and continues good
·until December, so that an almost constant supply of good mullets is
easily available.
Tlie pornpano and other fisheries.- Pompanos are caught in small schools
in shoal water along the sea beaches, where it feeds upon shell-fish.
During seasons when they are scarce they bring very high prices, the
fishermen sometimes getting $1 apiece for them, while when abundant
they sell for 5 or 6 cents apiece. They average J ~ pounds in weight, occasional specimens reaching up to 6 pounds. Another species of pompano, of inferior edible qualities, sometimes grows to a weight 0f ~o
pounds.
Spanish mackerel are taken in seines and gill-nets, as it occasionally
comes into shoal water within their reach. It is readily sold for a good
price during the period of its "run," and would appear in market much
longer if there was some economical way to capture it in deep water,
where it occurs in abundance for several months.
Bluefish are taken with the Spanish mackerel, though not so salable
as this species or the pompano, as the bluefish do not endure handling
or transportation so well as these. It is very abundant at times. When
inclosed in large numbers in nets it is very destructive to the twine, and
is therefore shunned by the fishermen when other fish can be taken.
Sea trout, redfish (or channel ba~o;s), and sheepshead are taken Oil
grassy bottoms mainly in the ba,ys and lagoons. Trout and sheepshead
sell for about the same price as bluefish, but comparatively few are
handled by shippers. The redfisb are more abundant, but are consid·
ered inferior in quality and are pot utilized to .a ny great extent.
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The shad fisher!I·-The river fisheries of commercial iruportance are
confined ·to the Saint John's River, where shad are taken by gill-nets in
cousiderable numbers. The season for shad being earlier here than at
other points on the Atlantic coast the catch is sometimes very profitable to the fishermen, and many men look to this fishery for support.
During the last few years, however, the catch has been small, and the
supply seems to be somewhat exhausted.
The oyster fishery.-There is a large E~upply of good oysters, it being
estimated that there are more than 12,800 acres of edible oysters in the
waters of Florida. They occur in natural beds in the salt and brackish
waters of the bays of the northern parts of the State, on the east and
the west coasts. Along the shores of the southern part of the peninsula
are large reefs of a small .oyster known as ''coon oyster" or "tree oyster," the latter name referring to their growing upon the tide-washed
roots of the mangrove. These oysters are so small that they have no
commercial value. The only method of gathering oysters in Florida is
by using the ordinary oyster-tongs. Appalachicola has recently been
doing a thriving business in canning the excellent oysters of that vicinity. Most of the fresh oysters of Florida are consumed locally.
PENSACOLA, FLA., October 15, 1885.
.

131i.-NOTES ON THE HISTORY OF PREPARING FISH FOR MARKET
BY FREEZING.

By A. HOWARD CLARK.

·For very many years in Russia and in other cold countries fish and
meats have been frozen for market by exposure in the open air or by
freezing them en masse in ice. In Thioet as early as 1806 the flesh of
animals was preserved frost-dried-not frozen-and in that condition
would keep, without salt, for· several months.
In the United States ice was first used for the preservation of fish
about the year 1842, and in 1845 fishing-vessels began to take ice to
preserve their catch. At first they were careful to keep the ice separate
from the fish, piling it in a corner of the hold, but they soon began packing the fish in broken ice. The inland trade in fresh fish had, up to that
time, been very limited, but soon increased, and it was not many years
before boxes of fish packed in ice were shipped far inland.
The ty·ade in fish frozen by artificial meam~ began about the year 1861,
when Enoch Piper, of Camden, Me., obtained a patent (No. 31736) for
a method of preserving fish or other articles in a close chamber by means
of a freezing mixture having no contact with the atmosphere of the
preserving chamber. The patent was issued in March, 1861. Mr.
Piper states that the most important application of his invention is for
the preservation of salmon, which had heretofore been preserved in a
fresh state only by being packed in barrels with crushed ice, which on
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melting had moistened and injured the fish. The ice, it was said, could
not keep the fish more than a month, whereas~ by the new method they
could be kept for years if need be. The apparatus used is described
as a box in which the fish are placed in small quanities on a rack; the
box has double sides filled in between the sides with charcoal or other
non-conducting material. Metallic pans filled with ice and salt are set
over the fish and a cover shut over the box. About twenty-four hours
were required to complete the freezing, the freezing mixture being renewed once in twelve hours. "The fish may afterwards be coated with
ice by immersing them in iced water or by applying the water with
a brush. They may then be wrapped in cloth and a second coating
of ice applied, .or they may be coated with gum-arabic, gutta-percha,
or other material to exclude the air and to prevent the juices from escaping by evaporation. " The fish are then packed closely in a preserving box, which is without a cover, but within a covered box, the
space between the boxes being filled with charcoal or other non-conductor. Metallic tubes pass through the inner box for the introduction
of the freezing mixture, a small pipe connecting with the. lower end of
the tubes to carry off the brine. The combined area of the tubes is required to be one-fifth the area of the inner box in order to keep the
temperature below the freezing-point.
Numerous and complex methods of fish-freezing have been invented
and more or less practiced Rince Mr. Piper obtained his patent. The
latest improvements are the simplest and perhaps the most effective.
In 1869 Mr. William Davis, of Detroit, patented a freezing-pan for
fish, which he describes as a thin sheet-metal pan or box, in two sections,
one made to slide over the other, the object being to place tbe fish or
meat in one section or part and to slide the other part over it and in
close contact with the articles to be frozen. The boxes are then to be
piled in a large close wooden box, the double sides of which are filled in
with charcoal or other non-conducting materiaL Ice and salt is packed
ovel' and about the metal pans. In from thirty to fifty minutes the contents are frozen solid and may be taken from the pans and packed in the
keeping chamber, where the temperature is constant at 6° to 100 below
the freezing-point.
Mr. Davis in the same year obtained another patent for a preserving
chamber, which he says may be a room or box of any deRired form. It
bas double walls, with the intervening space filled with a non-conducting substance. Within this are metal walls of less length than the outside walls, so that between the two a freezing mixture may be placed.
Entrance is obtained through the top or side by cJos~ly-fitting doors or
hatches.
Other methods have been practiced, such as putting the fish in rubber bags or in other waterproof material and packing them in ice and
salt. One method is described as a series of circular pans, seven in number, of such dimensions as to fit in a barrel, and in these pans the fish
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are frozen. In 1880 Mr. D. W. Davis obtained a patent (226390) for
packing fish and finely-crushed ice in a barrel and freezing the same
solid, the fish being so stowed as not to come in contact with one
another.
In Boston, New York, and other cities entire buildings of three to
five stories or floors are now made into fish-freezers and cold storage
for fish. The most common method of producing the colcl air req- ·
uisite for freezing is by the use of ice and salt in metallic chamber~
or large tubes, which pass perpendicularly through the freezing-room.
The fr~ezing-room is provided with double walls interlined with some
non-conductor. The fish are either hung on hooks or spread on shelves
until frozen, when they are removed to the cold storage-roQms and kept
for months, if neecl be, before marketing.
WASHINGTON, D. 0., March 27, 1886.

136.-A LIST OF THE BLANK FORlliS, t:JIKUULARS, AND lliiNOR PUB·
LI(JATIONS OF TIIE UNITED STATES FI!!III t:JOMlliiS!'!!ION, FROM
AUGUST l, lSStl, TO lUAKt:lH l, iSS,-,*

By CHARLES W. SCUDDER.
501. Blank book for record of salmon and alewives taken. 8 columns. An gust 6,
1884. 1 folio, 17 by 20.5 em. Bound. 12 folios.
502. Blank requesting Smithsonian Institution to forward Fish Commission publications to parties ~amed. August 8, 1884. 1 p. 9.5 by 17 em.
503. Blank for inclosing vouchers for certification. September 9, 1884. 1p. 20 by
26 em.
504. Blank for compiling the names of carp applicants by Congressional districts.
7 columns. Reprint of No. 320. October 20, 1884. 2 pp. 20 by 25 em.
505. Blank for sworn certificate of traveling expenses. October 30, 1t;84. 1 p.
16.5 by 20 em.
506. Blank book for liabilities of the U. S. Commission of !<,ish and l<'isheties. 7
columns per folio. November 4, 188~. 1 p., 20 by 20 em. Bound. 28 pages.
507. Blank book for record of temperatures and soundings for the steamer Albatross. 16 items. 5 columns. NovembHr 7, 1884. 1 p., 11 by 24 em. llouud. 100
pages.
508. Blank for return for directory of Fish Commission employees. 8 items. December 5, 1884. 1 p. 20 by 25 em.
509. Blank book for quarterly balance of property of the U.S. Fish Conuuission.
12 items. 24 columns. December 2, 1884. 1 p. 20 by 31 em.
510. Blank for memorandum to Professor Baird for approval. December 17, 1884.
1·p. 20 by~ em.
511. Blank label to attach to Fish Commission publications. December 30, 1884.
1 p. 7.5 by 14 em.
512. Blank book for articles on hand at close of quarter. 22 columns. January 1,
1885. l p., 33 by 45 em. Bound. 300 pages.
513. Post-card referring applicants for Fish Commission Bulletin to their members
of Congress. January 6, 188!>. 1 p., and penalty notice on reverse. 7.5 by 13 em.
514. Letter heading "Laboratory .of the U. S. Commission of Fish and Fisheries,
Washington, D. C." December 30, 1884. 1 p. 20 by 25 em.
lf

This is a continuation of the list in Fish Commission Bulletin, Vol. IV, p. 397.
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515. Blank for disbursing agent's report to the chief of the property division of
articles paid for. 6 columns. January 24, 1885. 1 p. 21 by 27 em.
516. Circular notice regarding telegraph messages of the U. S. Fish Commission, and
giving rates of pay for communications by telegraph. February 6, 1885. 1 p. 8 by
14.5 em.
·
517. Envelope for U. S. Commission of Fish and Fisheries, without penalty notice,
for foreign use. February 10, 1885. 1 p. 8.5 by 15 em.
518. Record of ocean temperatures. Blank for recording time, temperatures, winds,
weather, and movements offish. 20 columns. June 29,1885. 1 p. 35.5 by 43 em.
519. Circular letter asking persons to file receipt for carp. Reprint of No. 422.
February 28, 188fl. 1 p. 8 by 13.5 em.
520. Circular letter asking for receipt for Fish Commission publications. March 28,
1885. 1 p. 14 by 16.5 em.
521. Blank for ordering pamphlet publications sent to persons named in letters.
April1, 1885. · 1 p. 11 by 15 em.
522. Blank for double fish-egg ticket. 9 items. April 6, 181::!5. 1 p. 13 by 13 em.
523. Post-card, daily report of eggs taken and fish on hand. 6 items. 5 columns.
April 22, 1885. 1 p .• with return address and penalty notice on reverse. 7.5 by
13cm.
524. Blank for balance-sheet of property records. 7 columns. April17, 1885. 1 p.
20.5 by 35 em.
525. Circular letter transmitting accounts upon vouchers and instructions concerning signatures. Reprint of No. 460. May 7, 1885. 1 p. 8.5 by 20 em.
526. Blank label for Albatross medical department. May 13, 1885. 1 p. 4 by
6.5cm.
527. Blank for sub-voucher. To accompany No. 555. May 21, 1885. 1 p. 8.5 by
20cm.
528. Scrip heading" U. S. Commission of Fish and Fisheries." Note size. June
28, 1885. 1 p. 12.5 by 20 em.
529. Blank book for abstract of disbursements by H. A. Gill, disbursing agent of
the U.S. Fish Commission. 6 columns. June 20,1885. 1 p., 25 by 37.5.cm. Bound.
80 pages.
530. Blank for abstract of disbursements by H. A. Gill, disbursing agent of the D.
S. Fish Commission. 7 columns. June 20, 1885. 1 p. 20 by 32 em.
531. Check-list of 1,000 numbers. 9 columns. July 15, 1885. 1 p. 21 by 35 em.
532. Return envelope, "William A. Wilcox, agent U. S. Commission of Fish and
Fisheries," with penalty notice attached. July 5, 1885. 1 p. 7.5 by 19.5 em.
533. Circular letter to goldfish applicants, stating that they will be supplied as
soon as practicable, and that due notice of shipment will be sent. Hektograph.
N()vember 10, 1884. 1 p., and penalty notice on the reverse. 7.5 by 13 em.
534. Blank for order for carp. Hektograph. November 10.1884. 1 p., and penalty
notice on the reverse. 7.5 by 13 em.
535. Circular letter to carp applicants inclosing an order for carp. Hektograph.
November 10, 1884. 1 p. 20 by 25 em.
536. Circular letter offering salmon trout, brook trout, California trout, and whitefish ova. Hektograph. December 2, 1884. 1 p. 20 by 25 em.
537. Blank for compiling data of the condition of the Chesapeake Bay oyster-beds
from material collected by a diver. 20 items. Hektograph. December 13, 1884. 1
p. 20 by 31 em.
538. Circular letter giving classification and rates of compensation for employees in
the messenger service of the U. S. Fish Commission. Hektograph. December 15,
1884. 1 p. 20 by 32 em.
539. Circular letter giving the names of employ,ees assigned to duty and their position
in the messenger service of the U. S. Fish Commission. Hektogra.ph. December 20J
1884. 1 p. 20 by 32 em.
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540. Circtllar letter to employees in the messenger service of the U. S.l!... ish Commis
sion inclosing and calling attention to Nos. 538 and 5;$9. Hektograph. December
:.l4, 1884. 1 p. 19 by 24 em.
541. Circular letter forwarding diploma awarded at the London Fisheries Exhibition. March 11, 1885. 1 p. 20 by 25 em.
542. Blank for receipt of diploma of London Fisheries Exhibition. March 11, 1885.
1 p. 10 by 2Z em.
543. Circular letter of ih vitation to visit the Central Hatching Station of the U. S.
Pish Commission. May 28, 1885. 1 p. 20 by 26 em.
G44. Circular letter asking fishermen to fill out blank No. 545, inclosed. July 1,
18::l5. 1 p. 21.5 by 28 em.
543. Blank for reporting the quantity of mackerel taken, where taken, number of
empty barrels purchased in the Provinces, value of vessel, &c. 26 items. July 1,
18B5. 1 p: 21.5 by 28 em.
G46. Blank book for record of applications for miscellaneous fishes. 5 columns per
folio. October 10, 1885. 1 p., 26 by 38 em. Bound. 250 folios.
547. Blank book for record of applications for goldfish and golden ides. 10 columns
per folio. October 10, 1885. 1 p., 26 by :38 em. Bound. 250 folios.
548. Blank book for record of application for shad. 9 columns per folio. October
10, 1885. 1 p., 26 by 38 em. Bound. 250 folios.
549. Blank book for record of applications for whitefish. 9 columns per folio.
October 10, 188:l. 1 p., 26 by 38 em. Bound. 250 folios.
550. Blank book for record of applications for trout. 10 columns per folio. October 10, 1885. 1 p., 26 by 38 em. Bound. 250 folios.
551. Blank book for record of applications for salmon. 10 columns per folio. October 10, 1885. 1 p., 26 by 33 em. Bound. 250 folios.
552. Blank book for record of requisitions. 7 columns per folio. October 10, 1885.
1 p., 19 by 25 em. Bound. 250 pages.
553. Blank book for record of vouchers. 6 columns per folio. October 10, 1885.
1 p., 19 by ~5 em. Bound. 250 pages.
5fi4. Blank card for memorandum of accounts with U. 8. Fish Commission employees.
Period covered, when paid, amount, and compensation. October 27, 1885. 1 p. 10.5
by 17 em.
CJ55. Blank for voucher. Account of expenses of propagation of food-fishes, 1886.
November 19, 1885. 1 p., and filing blank on reverse. 20 by 25 em.
55G. Blank for State fish commissioners to fill. 8 questions. Hektograph. NoVflm her 10, 1885.
1 p. 20 by 31 em.
557. Circular lett.er inclosing carp application. Revise of No. 463. November 24,
1885. 1 p. 13 by 20 em.
558. Return envelope. Prof. Spencer F. Baird, Sea Fisheries Investigation, 1885,
with penalty notice attached. November 24, 1885. 1 p. 10 by 22 em.
559. Circular letter to carp applicants calling attention to misleading statements
iu newspapers regarding fish-cnlture. November 30, 1885. 1 p. 10 by 22 em.
560. Circular letter announcing the sending of "The Fishery Industries of the
United States. 11 Hektograph. February 15, H:l86. 1 p. 20 by 25 em.
Glil. Plotting blank for temperature chart of air temperature, surface temperature,
and bottorp. temperature; with blanks for name of station arid observer. December
W, 11::!85. 1 p. 27 by 60 em.
fi62. Post-card to applicants for "The Fishery Industries of the United States,"
referring them to the Public Printet. January 4, 1886. 1 p. 7.5 by 13 'em.
563. Blank label to attach to Fish Commission publications, with penalty notice ..
January 4, 1886. 1 p. 10 by 17.5 em.
564. Blank for acknowledging receipt of letter, and announcing carp literature as
sent to party named. January 15, 1886. 1 p. 20 by 25 em.
563. Blank slip for attaching to. accounts certifying that mileage charged was
made under orders ::tncl ::tt persoDal expense. January 1.8, H:lSG. 1 p. 7.5 by 20 em.
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566. Circular notice regarding telegraph messages of the U. S. Fish Commission,
and giving rates of pay for communications by telegraph. January 16, 1886. 1 p.
8 by 14 em.
567. Circular letter relating to the sea fisheries for 1885, and questions as to quantity of mackerel, halibut, cod, herring, and other fish sold fresh and dry-salted. February 9, 1886. 1 p., 21 by 27.5 em. 4 pages.
568. Circular letter relating to the Great Lakes fisheries, and questions as to the
kind of apparatus used and · quantity offish taken. August 15, 1885. 1 p. 21 hy
27.5 em.
569. Post-card notice of transfer of fish or eggs. Return address and penalty notice on reverse. March 3, 1886. 1 p. 7.5 by 13 em.
570. Circular letter relating to the Great Lakes fisheries, and questions as to the
kind of apparatus used and quantity of fish taken. Revise of No. 568. January
27, 1886. 1 p. 21 by 34.5 em.
571. Blank for owners of fisheries of the Great Lakes to fill : Names of persons
employed, number and kinds of boats, number and kinds of nets, quantity and value
of fish. To accompany No. &68. August 15, 1885. 1 p. 27 by 39.5 em.
572. Blank for property return. 7 columns. Hektograph. June 15,1885. 1 p.
20 by 31 em.
573. Circular illustrating the development of the Spanish mackerel. Thirteen figures and explanations. Hektograph. June 2, 1885. 2 pp. 20.5 by 32 em.
574. Invitation for proposals for filling inside of retaining-wall at Wood's Holl Station. Hektograph. April 10, 1885. 1 p. 20 by 31.5 em.
575. Post-card announcing supply of carp pamphlets exhausted, and that a copy
will be forwarded as soon as received from the printer. Hektograph. November 18,
1885. 1 p., and penalty notice on reverse. 7.5 by 13 em.
576. Post-card to goldfish applicants stating that the stock is exhausted, and that
they will be supplied next fall. Hektograph. April1a, 1885. 1 p., and penalty notice on reverse. 7.5 by 13 em.
577. Circular letter to goldfish applicants stating that the general distribution is
completed, and that they will be supplied at next fall distribution. Hektograph.
April15, 1885.
578. Circular letter announcing that Charles G. Atkins will forward eggs of lanalocked salmon. Hektograph. February 8, 18tl6. 1 p. 19 by 24.5 em.
579. Circular letter acknowledging the receipt of application for trout and stating
that arrangements should be made to receive the fish at the fish station. Hektograph. December 15, 1885. 1 p. 19 by 24.5 em.
580. Circular letter to State commissioners offering lake trout and whitefish. Hektograph. November 19, 1885. 1 p. 19 by 24.5 em.
581. Circular letter to carp applicants in Canada advising them to wait for fish till
fall distribution. Hektograph. January 8, 1886. 1 p. 19 .by 24.5 em.
582. Circular letter inviting bids for grading at the carp ponds. Hektograph.
May 20, 1885. 1 p. 19 by 24.5 em.
583. Circular letter to collectors of customs asking for list of fishing-vessels. Cyclostyle. February 17, 18tl6. 1 p. 20 by 25 em.
584. Circular letter to the Commissioner of the Bureau of Navigation, Treasury
Department, transmitting Nos. 585 and 586. Cyclostyle. February 17, 1886. 1 p,
20 by 25 em.
·
585. Circular letter to collectors of customs, announcing that statements of fishingvessels received are satisfactory. Oyclostyle. February 17, 1886. 1 p. 20 by 25 em.
586. Circular letter to collectors of customs, inclosing incomplete statements of
fishing-vessels for completion. Cyclostyle. February 17, 1886. 1 p. 20 by 25 em.
587. Blank book for statement of expenditures at Fish Commission stations. 14
columns per folio. March 28, 1886. 1 p., 28 by 44 em. Bound. 50 pages.
588. Circular letter relating to information asked on the sea fisheries, to accompany
No. 567. January 25, 1886. 2 pp. 21 by 27 em.
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589. Blank book: The United States in account with Her'.>ert A. Gill. 9 columns
per folio. April17, 18t!6. 1 p. 2ti by a5.5 em.
590. Blank slip for certificate that immediate delivery of articles was necessary.
April 21, 1886. 1 p. 7.5 by 20 em.
591. Label for packages to ''Prof. S. F. Baird, Wood's Roll, Mass.," with penalty
clause attached. July 17, 1886. 1 p. 4 by 13.5 em.
592. Blank for shipping articles for U. S. Fish Commission vessels. 17 columns.
September 6, 1i:l86. 1 p. 45 by 53 em.
593. Official envelope~ "U. S. Commission of Fish and Fisheries~ steamer Albatross,"
with penalty notice attached. November 2, 1886. 1 p. 8.5 by 15 em.
594. Official envelope, " U.S. Commission of Fish and l<''isheries, steamer Albatross,"
with penalty notice attached. November 2, 1886. 1 p. 10 by 23 em.
595. Circular letter transmitting check with blank for receipt for check atta,ched.
November 17, 1886. 1 p. 20 by 25 em.
596. Blank for description of ponds. 38 questions. November 20, 1886. 4 pp.
21 by 35 em.
597. Blank for request for transportation, with blank certified receipt. Stub attached for 10 entries. Series B. November 23, 1886. 1 p.,16 by 31 em. 10 volumes,
100 pages each.
598. Letter-head, "U. S. Commi.s sion of Fish and Fisheries, steamer Albatross."
November 24, 1886. 1 p. 19 by 24 em.
599. Circular letter to Congressmen calling attention to their indorsement on an
unauthorized carp blank issued by the U. S. Pish Co. November 24, 1886. 1 p. 20
by 25 em.
600. Circular letter to owners and masters of fishing vessels transmitting No. 601.
Cyclostyle. November 30, 1886. 2 pp. 19 by 24 em.
601. Blank for" Statistics of New England Vess(:ll Fisheries, 1886." November 30,
1886. 2 pp. 21 by 27 em.
602. Circular letter and blank relating to "Statistics of the Mackerel, Cod, and
other Fisheries for 1886." November 10, 1886. 4 pp. 21 by 28 em.
603. Blank for requisition of articles or labor, with "Instructions" on the reverse.
Revise ofNo. 465. January 18, 1887. 2 pp. 20 by 24.5 em.
604. Label for trout eggs, giving instructions for their care. February 8, 1887. 1 p.
18 by 25 em.
605. Circular letter and questions relating to mackerel and the mackerel fisheries.
25 questions. February 28, 1887. 4 pp. 21 by 27.5 ern.
606. Return envelope, '' U. S. Fish Commission, Washington, D. C.," with penalty
notice attache<!. February 28, 18d7. 1 p. 10 by 22 em.

INDEX TO THE FOREGOING LIST OF BLANKS, CIRCULARS, ETC.
[NOTE.-The reference!! are to the numbers and not to pages.]

Abstract of disbursements _..... _529, 530
Account card. _. _... __ ........ __ ..
554
Account with H. A. Gill .. __ .... __
589
Acknowledgment of letter ........
564
Albatross envelope No.6 ..........
593
Albatross envelope No. 10 _____ ....
594"
Albatross letter-head ___ . _. _.. ____
598
Albatross medical label .... ___ . ___
526
Albatross temperature book ______
507
Alewives, record of catch of _______
501
Applicants for fish, record of ___ . __
546

Articles bought, report ou ___ ... _.
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Brook trout, offer of ...... ____ ....
Bulletin applicants awarded_ ..•..
California trout, offer of ... _. __ ...
Carp applicants, compilation of ___
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515
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Carp order . . . . . . . . . . . . . . . . . . . . . . .
534
Carp pamphlet, supply exhausted .
575
Carp ponds, grading at . . . . . • . . . . .
582
Carp receipt, request for...... . . . .
519
Central Station, invitation to. . . . .
543
Certificate of delivery of articles . .
590
Certificate of mileage . . . . . . . . . . • • .
565
Check inclosed •... _.......... _• . .
595
Check-list of numbers .. _••.... __ .
531
Check, receipt for .••••. ..•••. ....
595
Chesapeake oyster investigation . .
537
Collectors of customs, fish statistics
from ................. . 583, 584, 585, 586
Description of ponds . . . . . . . . . . • . .
596
Diplomas, London Exhibition .... 541, 542
Directory blank..................
508
Disbursements, abstract of....... 529, 530
Disbursing agent, articles paid for.
515
Egg ticket . .. . . . . . . . . . . .. . . . . . . . .
522
Employees, directory blank.......
508
Envelope, penalty return .... 532, 558, 606
Envelope without penalty notice..
517
Expenditures, statement of . . . . . . .
587
Fisheries statistics ........... 600, 601,602
533
Goldfish applicants, notice to . . . . .
Goldfish applicants, record of.....
547
Goldfish distribution completed . . .
577
Goldfish supply exhausted . . . . . . . • 576
Great Lakes fisheries circular .568, 570,571
Inclosure of check .. . . . . . . . . .. . . . .
595
Invitation to Central Station. . . . . .
543
Label for Albatross . . . . .. . . . . . . . . .
526
Label for publications ........... 511, 563
Label for trout eggs .. . . . . . . .. . . . .
604
LabelforWood'sHoll............
591
Laboratory letter-beading .. .. . .. .
514
Lake trout, offer of . . . . . .. .. . . . .. .
580
Landlocked salmon, offer of. . • . • • .
578
Letter-beading .................. 514, 528
Liability book ........... ".... .. . .
506
London Exhibition diplomas ..... 541,542
Mackerel statistics ........... 544, 545, 605
Memorandum blank~---...... . ...
510
Messenger service ............ 538,539,540
Mileage certificate...... . . . . .. . . . .
565
Note-paper heading...............
528
Numbers, list of..................
531
Ocean-temperature record . . . . . . . .
518
Order for carp .......... ....... ~..
534
Oyster investigation...... . . . . . . . .
537
Pamphlet publications, order for..
521
Ponds, description of . . . . . . . . . . . . .
596
Property balance-sheet ........••. 509,524

Property on hand quarterly . ..... .
Property return ................. .
Publication receipt, request for .. .
Publications, label for ........... .
Publications, request to forward ..
Quarto report announcement ..... .
Quarto report declined ........... .
Receipt for carp, request for ..... .
Receipt for check ...... : ......... .
Receipt for publications requested.
Record of applications for fish .....
Record of applications for goldfish .
Record of applications for salmon. 551
Record of applications for shad . . . 548
Record of applications for trout... 5!>0
Record of applications for whitefish ......... _...... ·. . . . . . . . . • . . 549
Record of requisitions .•. __ .. .... 552
Record of salmon and alewives....
501
Record of vouchers...... . .. .. . . . . 553
Request to forward publications... 502
Requisition blank . .. . .. . . . . .. .. . . 603
Requisitions, record of...... . . . . . . 552
Salmon applicants, record of...... 551
Salmon, record of cat ch of........ 501
~almon trout, offer of...... . . . . . . .
i>36
Sea-fisheries envelope...... .. .. . . . 558
Sea-fisLeries investigation ....... 567, 588,
600, 601, 602
Shad applicants, record of .. .. . .. .
548
Shipping articles for vessels. . .. .. .
592
Spanish maekerel circular......... 573
State fish commissions, questions on 556
Statistics ofveasels .............. 600, 601
Sub-voucher......................
G27
Telegraph messages, notice ...... 516, 566
Temperature plotting blank . . . . . .
561
Tempemture records ............. 507, 518
Ticket, egg ............. ·... .. .. . . . 522
Transfer of fish or eggs...... . . . . .
569
Transmittal Of vouchers ......... 503, 525
Transportation reqnl3st . . . . . . . . . . . 597
Traveling expenses, affidavit of...
505
Trout applicants, record of...... . .
550
. Trout eggs, label for...... . .. . . . . .
604
Trout, instructions for receiving...
579
Vessels, shipping articles for ... -..
592
Voucher blank...... .. .. .. .. .. . . ..
555
Vouchers, record of.... .. .. .. .. .. . 553
Vouchers, transmittal of ......... 503, 525
Whitefish applicants, record of...
549
Whitefish, offer of ............... 536, 580
Wood's Roll, filling...............
574
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Aba.co Island, fish at....... • • . • . • . . • . . • . .
125
Abernethy, A. S .•.•.. .••.••.•••.........
332
Abramis braml\······ ...•.. .••....••... ..
311
Acanella normani....... ... . .. . . .........
381
Accokeek Run, shad planted in..........
428
Acilius sulcatus..........................
340
.icquia Creek, carp planted in...... . . . . . 135, 391
shad planted in. . . . . . . . . . . 428, 42S
Adams, schooner Ellen M ..•..••.•••.. 39,107, 460
Nettie, lost............
108
Agate, schooner.........................
245
Aitken, Dr...............................
72
Alabama, carp distributed to . . . . . . . . . . . • 135, 392
goldfish distributed to.........
393
Alamodon...... ...... .. .... .. ...... ......
322
Alaska, fisheries of . . . . . . . . . . . . . . . . . . . . . .
462
salmon packed ................... 288,400
Albany, shad planted near............ . . .
429
Albatross, soundings and dredgings by..
277
trip to fishing banks...... . . . . !l2, 369
Albemarle Sound, shad planted in tributaries ..... . .................. . ...... 302, 389, 427
Albuquerque, carp planted near .....•... 135,391
338
Alcedo ispida .... .. . .. ... ...•.. ...... ....
Alcona, whitefish planted near . .. • . . . • • .
3~7
Alcyone, schooner.......................
2.f5
Alcyonium...... ...... ...... ...... ...... .
370
Aldrich, A. W., brook trout to...........
397
E. R., lake trout to...... ........
399
Alert :Bay, salmon packed . .. . .. . . .. . . . ..
400
Alewife fisheries of Canada...... . .. . . .. .
53
Alewives, abundance .. .. .. .. .. .. .. .. .. ..
33
in Florida ................ ~- . ..
465
Algeria, statistics of fisheries............
305
Allen, schooner Carrie D.................
79
Alroy, bark Helen W. .......... .. ........ 89,310
Alosa prmstabilis . .. . .. .. . .. . .. .. .. .. .. ..
264
Alpena, distribution from...... . . . . . . . . . . 385, 395
Ambloplites rupestris. ...... ....... ... .. .
386
American fish abroad ... . ... . .... 129, 131, 138, 197,
257, 304,311,453
Amiurus catus...... .. .. .. .. .. .. .. .. .. .. . 197, 304
nebulosus ...................... 138, 197
Ammodytes americar.us ............. . ... 373, 377
Ammonoosuc River, salmon planted in . ..
464
Amsterdam, American fish at...... . . . . . .
197
Anacharis ...... ..... ............. .......
136
Anchovies.............................. .
305
309
Anderson, John...... .. .. .. .. .. . . . • • . . .. .
0. p ..... -.-- .. --- .. ----------402
& Co., A...................... 90,310
399
Andrews, C. H., lake trout to............
Anguilla bostoniensis....................
223
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Anguilla vulgaris •••••.••••..••••••••••••
178
79
Anna D., schooner .•.•.•••••••••••••.••..
322
Anodonta. herculea ...................... .
Antarctic, schooner...... .. .. .. .. .. .. .. ..
245
Anthony, 0. C............................
404
Appalachicola, sponge fishing near . . • . . .
140
Applegate, J.P..........................
141
Appomattox River, shad planted in .••••. 389,428
Aquariums, purifying water in . . . . • . . . . .
401
Arago, schooner ·....................... 89, 309,310
Archasters taken .. .. . • .. . • • .. • • • • • .. . • • •
378
Ardea cinerea............................
339
Arenicola piscatorium .. .. .. .. .. .. • • • • • ..
450
Argonaut, schooner......................
46, 50
Argnlus foliaceus...... . • • • .. • •• • • • .. .. . . 340, 341
Arizona, carp distributed to ..... , . . . . . . .
392
goldfish distributed to . . . . . . . . .
393
Arkansas, carp distributed to ........... 135,392
393
goldfish distributed to .. .. .. .
Arkansas River, carp planted in ......... 135,391
Armstrong, William..... . ...............
443
Arnold's Lake, lake trout planted in.....
399
Artemisia................................
344
Ascidians taken...... .. .. .. • • • • • • • .. .. .. .
370
Asgeirsson, Torvald .. .. .. .. .. .. . . .. .. .. .
164
Ashland, shad planted near •• ,... . • . • .. ..
428
Asmundson, Einar...... .. .. .. .. .. .. .. .. .
161
Astarte..................................
374
Asterias vulgaris .. .. .. .. .. .. . • • • .. . . . .. . 376, 377
Asterina............... .... .. ... . .. .... ..
185
Astrophytons taken ............ --~--- ...
372
Atherina ................................ . 178,179
Atkins, Charles G .................... 129, 386,398
Atkinson, Dr., report on preservative....
65
Atlantic salmon, distribution ......... 385, 386, 388
in Potomac River ... .. .
453
Attleborough, carp planted near.........
391
Atwater, Prof. W. 0.....................
456
Auckland hatchery .... ...... ..... .... ...
215
Augusta, shad planted near. . . . . . . . . . . . . .
428
Aurora, carp planted near . . . . . . . . . . . . . . . 135, 391
Australia, California salmon in . . . . . • . . . .
409
pearl fisheries.... .. .. .. .. .. .. . 325, 433
shipmentsofpackedsaJmonto .
399
trout in .. .. . .. ... .. .. .• .. .. . ..
409
Austria, codfish imported...............
311
Avery, F. W.............................
453
A vicula margaritifera ................ 321, 325, 434
:B.
:Babson, schoonerFitzJ ..•..............
94
Herman .. . .......•... 46, 94, 418
:Bacillus on salt pork.....................
:n8
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llacterium on salt pork . . . . . . . . . . . . . . . . . .
318
Baird, Spencer F ....... 138, 198,199, 214, 295, 352,
412,453

gold medal to . . . . . . . . . .
408
letters to •..•..... 13, 75, 123, 124,
193, 194, 195, 204,
309,314, 405, 417,421
on hatching lobsters . . .
14
scarcity of cod, &c. .
76
Baird, sch~onet Spencer J!' .. ••••• ..•••• 44, 46, 418
Baird Station, distribution from ......... 385, 387
Balbiani, :M .............•................ 233,236
Balloon-fish, killed by cold...... . . . . . . . . .
123
Balsamo, Professor ..... ; . . . . . . . . . . . . . . . . 222, 223
.Baltic, schooner...... . . . . . . . . . . . . . . . . . . . .
245
Balticina finmarchica . : . . . . . . . . . . . . . . . . . .
374
Banister River, carp planted id .......... 135,391
Bank-clams taken ........... . .•........... 371, 374
Banquereau, dredgings on . . . . . . . . . . . . . . .
374
Barbour, Dr. C. H . . . . . . . . . . . . . . . . . . . . . . .
144

Barfish fisheries of Canada...............
54
Barin, L. T., article by ..............••.. 111,332
Barnstable Bay, large catch of mackereL
137
Bartlett, S. P • • •.• • • • . . . . . . . . . . . . . . • . . . . . .
401
Bass fisheries of Canada. . . . . . . . . . • . . . . . . .
54
Basset, :Mr...... . . . . . . . . . . . . . . . . . . . . . . . . .
459
Bates, C. H., brook trout to....... . . . . . . .
397
Batra.chus tau, notice of development....
4
Battery Station, carp planted near. . . . . . . 135, 391
distribution from .... 368, 385, 389,
390, 427, 429
363

herring taken...........
meteorological observations. . . . . . . . . . . . . . . . . .
rockfish taken . .. . . . . . . .
shad distributed f1·om . .. 368,

366
36:.1
389,
390, 427, 42!)
hatching operations. 361, il64
planted near ....... 296, 368,
429,430
striped bass taken ..... .
363
Baxter, schooner Lillian ................ .
46
Bayne, Mr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
433
Bayou La Fourche, carp plated in ...... 135,391
Macon, carp planted in ..... _... . .
391
Beam-trawl used in dredging . . . . . . . . . . . .
369
Bean, Tarleton H ..................... 315, 441, 455
Beebe-de-mer fisheries ..... _. . . . . . . . . . . . . 333, 384
Beck & Sons, D. L...... ....... ... ....••
288
Beckley, Emma Metcalf . . . . . . . . . . . . . . . . .
245

Bedford hatchery .......... _. . . . • • . . . . . . .
55
Beef-fat for cooking fish . • . . . . . . . . . • . . . . .
127
Beggiatoa. roseo-persicina ...... _. . . . . . . . .
3
Behr, E. von.............................
276
fish sent to .............. 395, 397, 398
Behring Sea, codfish catch. . . . . . . . . . . . . . . 90, 310
Belfield, shad planted near....... . . . . . . . .
428
Belgium, codfish imported ...... _. .......
311
fish planted in . . . . . . . . . . . . . . . . .
258
Bellesme, .rousset de.....................
257
Belone calibooa...... . . . . . . . . . . . . . . . . . . . . .
150
Belostoma ........................... . 353, 355, :!56
americanum . . . . . . . . . . . . . . . . . . 353, 456
grande. . . . . . . . . . . . . . . . . . . . . . . . 353, :.155
griseum ....................... 354,355
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Belostoma, salivary glands of ...... _.... __
357
Belostomidre .................. _....... 353, :J55, 359
Benacus .......................... :. . . . . .
355
haldemanam .............. _. . . . .
355
Benecke, Prof. Berthold .. _... 119, 223,263, 264, 3i!7
Benedict, ,James E .•••••.••...••.. ___.. _. _
370
Benicia Packing Company...... . . . . . . . . .
288
Bennett's shad fisher;y ................ 291, 292,293
l3ertherand, E _.... _. . . . . . . . . . . . . . . . . . . . .
1
Diehard, N ................. .. .. ......... 90,310
Bienne, M...... . . . . . . . . . . . . . . . . . . . . .. . . . . .
204
Big Muddy River, carp plan!e.(l in._ .. . .. 135,391
Bill-fish at Cape Cod.................. . ..
454
taken ........... :. . . . . . . . . . . . . . .
378
Billingsgate, salmon solcl at..............
139
Billingsport, shad planted near . . . . . . . . . .
296
Bird, schooner S. M...... . . . . . . . . . . . . . . . .
405
steamer Mabel . . . . . . . . . . .. . . . . . . . ..
33
Birmingham, shad planted near _. .. . . . . . .
428
Black, Joseph............................
288
Blackford, Eugene G ..•. 133, 136,137,199,312,395,
409, 449, 459

medal to....... . . ..
138
on shad catch . . . . .
294
Black bass, breeding in Canada . . _... _. . . .
55
distribution.................. 385, 386
habits .••.••• .•.. ...... ......
199
in the Netherlands...........
197
inspection .. . • .. • . . . . .. . . . . .. 48, 416
Blancbere, M. do la............ ...... ....
185
Blank forms, list of......................
469
Blastodisk of ray, cleav~ge of............
8
331
llloaters, landed at Gloucester...... . . . . .
Bloomer, schooner . .. . . . . . .. .. . . . . .. . . . . .
245
Blooming Grove Creek, trout planted in..
31l7
Bluefish in Florida .................. 77, 78, 465, 466
Raritan Bay . . . . . . .. . .. . .. . . .
407
inspection .................... 47,48,416
on coast of Massachusetts . . . . .
412
Nova Scotia ... ~ . . . . .
4GO
taken in weirs.... . . .. . . . • . . .. . .
46
Blue hake taken . . . .. . . .. . . • • • . . . . .. . .. . .
370
Blue River, shad planted in..............
389
Brnuf River, carp planted in . . . . . . . . . . . . .
391
Boltenia bolteni. . . . . . . . . . . . . . . . . . . . . . . . . 370, 371
Bonitos, abundance of....................
200
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305
Bonnasset, M . • • • • • . • • . • • • • • • .. • • • • . • • • • •
239
Booth & Co., S.. .. . .•• • • . . • . . . . .. . . . . . . . .
288
Boracic acid, preserving fish in .. 65, 73, 109, 307, 450
Bordeaux, drying codfish at...... . . . . . . • .
84
Borne, Max von dem. . . . . . . . . . • . • 116, 157, 199, 311
Bosher's Dam, shad planted near . . . . . . . .
428
Bottemanne, C. J ........................
129
Bottle-nose whale fisheries of Norway . __ 82, 83
Bouchon-Brandely, G., report on oysters.
225
Bowers, J. Luther.......................
144
Brackett, E. A., letter from..............
354
Bradford, W. B . . . . . . . . . . . . . . . • . . . . .. . . • .
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W onson, schooner .John F. . . . . . . . . . . . . . . .
330
Wood Bridge, carp planted near .......... 135, 391
·
shad planted near.........
428
Wood Lawn, carp planted near .......... 135, 391
Woodbury shad fishery ............... 291, 292, 293
Woodruff, schooner HenryS.............
241
·wood's Roll, little round clams to . .. .. . .
394
\Voods, schooner Henri N. . . . . . . . . . . . . . . . 46, 50
Woodward, W. S, brook trout to.........
397
Worth, S. G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
320
Wright, Henry.............. . ............
131
Prot: .J. W . .1L...................
4i:i8
N. A . ... . ...................•.•. 137
Wyoming, carp distributed to............
3!J2
goldfish distributed to _. . . . . . .
303
Wytheville, distribution from ............ 385, 387

Y.
Yates, Lawrence, lake trout to .......... .
309
Yellow perch, inspection . .............. .. 48,416
·y oidia thraciformis ..................... .
374
Youghiogheny River, shad plantell in ... .
420
Youngstown, carp planted near ..... .... .
391

z.
Zacharias, Otto, article by. . . . . . • . . . . . . . . .
445
Zaitha ................................ 353, 355, 356
fiuminea .......................... 356,358
Zanesville, carp planted near...... . . . . . . .
391
Zostera . . . . • . . • • • • • • • • . . • . • • • • . • . . • • • . . . •
184

